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Fast-drying “Rogers” colors 


simplify home 


tintve features of” Rogers” 
fexpuizile colors—to its ease of applica 
ti its perfect fart-drying—to its 
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Anyone can use it successfully 
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fast-drying “Rogers” 
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“*Rogers” quickly levels itself. Forms 
a beautiful, colorful coating over old or 
new surfaces Then itactually—Dases 
Wate You Wats! Dees perfcly, bee 
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“MONEY- BACK’ 


decoration for you 


GUARANTY 


# Brushing Lacquer. [not more 
what is left to your d 


He is authorized to refund the entiee pei 


cause that is the nature of lace 

quer. Dries smooth, ‘na. laps, 90 
brush marks, Dries before flying dust 
can spi the lustrous shen, Dries toa 
tough, porcelain-like finish that wears 
and wears and Weans. 


Colors more beautiful than ever 


losers” colors, always of exquisite 
hues, are more beautiful now than ever. 
In smart homes everywhere they are 
the vogue. Do you wonder when you 
into the open can shown here? 
printer's ink the beauty of 
“Rogers” Chinese Red is alluring 
But Chineve Redis only one Rogers” 
color. There are 25 others, all equally. 
rich and radiant. There are unlimited 
tints, easily made by intermi 
Ther are alo sx wonderful dep colors 
especially recommended for hard out- 
door use as well as indoor, not to forget 


ses, Calon, Lacquer 


mus “Rogers” black, white and 
transparent "Rogers" 
ly for linoleum 


ors, beautiful as they a 


lealer has, complete color 
cards, Please call on him and vee them. 


At dealers’ everywhere 


“Rogers preferred and used 
nationally. Leading paint, hardware 
and department stores carry it 


However, to be certain of ge 
“Rogers” colors, easy appli 

fect fast-drying and long service, incist 
upon the genuine, It comes only in the 
familiar “oriental” ca 

has the name ROGERS” on the label. 
‘You cannot mistake it. 


Every can is sold on our nationally 
advertised “Money-Back” Guaranty. 
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IN THE PURCHASE OF A USED CAR 


Wraniseeatcececrseu. 
sound investment for the money is not a difficult matter 
to determine. Two facts alone will be sufficient to guide 
you: 

The status of the car when new; and the character and 
standing of the dealer who offers it. 


Both of these questions are settled to your complete satis- 
faction if you select a Cadillac-La Salle dealer as your used 
car merchant. For CadillaccLaSalle dealers, because of the 
very nature of the new cars they sell, are in a preferred 
position to handle used cars. They offer an exceptional 
variety of types and models, representing nearly all the 
standard makes. 


Because of the character of the people who purchase Cad- 
illacs and La Salles, it is obvious that the cars they trade 
in are the better cars of lesser price classifications, 


These cars are offered to you by dealers who can be trusted 
for fair dealing, who follow a rigid policy in the merchan- 
dising of used cars, who want your good will and will take 
every precaution to deserve it. 


They are also offered to you at fair prices because they 
were not overvalued when accepted as trade-ins. They are 
furthermore in good condition, capable of delivering many 
miles of service. 

They are good used cars, well worth the money you invest 
in them—and the men you buy them from are the kind of 
merchants who are worthy of your patronage. 


CADILLAC-La SALLE 


Cadillac Motor Car Co., Division of General Motors 
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Scientific 
Investment Wins 


IT or miss methods 

have no place in 
modern industry — 
only those created by 
science and tested by 
experience will do. 


Likewise, modern men 
have discarded hap: 
hazard schemes for 
employing their sur- 
plus funds and are 
now assuring their 
future financial inde- 
pendence by system- 
atically investing part 
of their earnings. 


You owe it to yourself 
fo become familiar with 
the Investment Plan of 
The F.H. Smith Company. 
Under it monthly pay- 
ments as low as $10 may 
be applied to the pur- 
chase of sound bonds, 
each payment now earn- 


ing O14%. 


Mail the coupon today 
for booklets, “How to 
Build an Independent 
Income” and “56 Years 
of Investment Service.” 
The former outlines our 
Investment Plan and the 
latter describes the 
strongly secured Real 
Estate Mortgage Bonds 
and other types of securi- 
ties we offer from time to 


amch ofces in New Yard and Other Cites 
NAME 
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A Six Reel Movie on the 
Rise of the Iyvesrmenr Trust 


By Wattace Aw 


A billion dollars alot of money. With- 
inless than a decade, more than a billion 
dollars belonging to American investors 
have been put into investment trusts 
‘Today several hundred investment trust 
companies are operating in the Unites 
States. ‘These companies have become a 
dominant factor in the economic and 
financial structure of our country. Lite 
2 new investment instrumentality 
hhas been placed at the disposal of the 
private investor. . . bringing within his 
reach opportunities for profit with pro- 
tection against loss such as was hereto- 
fore known only to banks, insurance com- 
i institutional investors 
funds and command 
elaborate faci 


extreme skill . 
‘On the surface the American invest- 
ment trust seems to have come into 


existence quite suddenly and to have 
developed with amazing rapidity. Is it a 
permanent development or just a passing 
Style? Hy reviewing the underlying forces 
We should find the answer. In this way 
‘wemay discover just what the investment 
trust means to the man with $100, $1,000, 
‘0F $10,000 to invest. 


EPISODE 1 
Until about fifteen years ago American 
investors owning bonds and stocks num- 
bered but a few hundred of thousands. 
Today they are numbered in the mil- 
ions. ‘The World War was largely re- 
sponsible for this change. First every- 
‘bought Liberty Bonds. Then public 
utilities began distributing their pre- 
ferred stocks to customers. And it 
became the vogue for industrial organiza- 
tions to make partners of their employees 
by selling or giving them stock. 
estate bonds gained great ty 
The public's money invested in. them 
helped finance construction of buildings 
and relieve the housing shortage. 

Prices of everything advanced toa new 
level. Wages went up, Profits increased. 
Everybody had -money—money to in- 
vest. We became a nation of investors. 
We formed the investing habit. 

EPISODE IL 

‘The natural result of this widespread 

public interest in investing was the 


establishment of thousands of new invest 
ment banking firms and investment 


departments in banks. Small cities and 
large ones each began to develop its own 
“Wall Street.” Large amounts of capital 


other facilities were organized in the 
service of the new American investor. 

Our enlarged investment banking ma- 

ery soon began to encounter difficulty 


, Financial Editor 


in obtaining enough new issues of sound 
securities to supply the demand of its 
customers. Investment. firms had no 
sales problem, but a serious production 
problem. New issues of bonds or shares 
ere usually quickly over-subscribed. 
There were not enough new securities to 
g0 around. Needless to say, an_invest- 
ment house ¢: remain long in, busi- 
ness and maintain its overhead without 
securities to sell. 

‘The organization. of an investment 
trust gives the security house the equiv- 
alent of a new issue to offer to its cus- 
mers. But the investment trust itself 
‘not embarrassed through the shortage 
ot new securities above mentioned. It 
may invest its funds in old_ securities, 
those which may have been issued ten, 
twenty, or fifty years previously, which it 
Parchates in security markets allover the 


SODE IIT 

Following the war America became the 
world’s largest creditor nation, a posi 
tion formerly occupied by England. Ou 
people had more money than was re- 
gquired to finance our own development. 
Other nations were not so bountifully 
supplied. To keep our surplus money 
profitably employed it was necessary for 
us to loan to foreign nations; they were 
forced to borrow to finance’ rehabilit 
tion. 

The American public is not naturally 

ernationally minded. We may travel 
extensively abroad, but as investors we 
do not possess the familiarity with 
foreign financial conditions necessary to 
make investments wisely in foreign secu- 
tities. Investment trusts, whose special- 
ists do understand foreign conditions, can 
and do invest safely and profitably in 
other lands. Thus the investment trust 
became a medium through which surplus 
funds of individual American investors 
could be wisely invested abroad. 


EPISODE IV 

Right, before our eyes American busi- 
ness and industry is undergoing a com- 
plete revolution. Just when it started is 
hard to say. Perhaps it began with the 
motor industry and paved highways. 
During the same period the electrical 
industry has accomplished wonders that 
make Aladdin look like a piker. Chemical 
developments are just as amazing. Dis- 
tances have been diminished and days 
reduced to split-seconds by airplane, 
radio and telephone. Mechanical proces: 
ses are replacing hand labor, Mass pro- 
duction i cutting costs. Chain store 
lidations and mergers, of 

es, banks, manufacturing 
Continued on pane 8 
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Rise of the Investment Trust 


new relations between 


enterprises... 
+ these are 


government and business 


but a few manifestations of a new era 
—an era which has created record profits 
for modern corporations. 


try. "But those who were conservative 
sought a safe way to share in these 
profits, It was a tradition that bonds 
were the safe medium of investment; 
stocks were regarded as_ speculative. 
Yet it is the stocks, not the bonds, that 
participate in profits. 

‘The investment trust became the me- 
dium through which stocks could be pur- 
chased with the greatest degree of safety 
The average investment trust invests 
its resources in both bonds and stocks. By 
purchasing a large number of different 
securities it diversities its risk and. pro: 
duces a degree of safety unattainable by 
the average individual of limited funds, 
‘Through ownership of investment trust 
shares the individual participates in all of 
the investments of the trust. 

EPISODE V 

Following the war, something hap- 
pened tochange the attitude of economists 
toward stocks, ‘Today well selected com- 
mon stocks enjoy an investment rating. 
‘The conservative investor who formerly 
confined his purchases to bonds today is a 
buyer of stocks also 

Take the case of Widow Tilson. In 
1914 she had $100,000 invested in 5 per 
cent bonds, from which she derived an 
income of $5,000 a year. Living costs 
went up. ‘Today it takes $8,000 to main. 
{nina lving scale that could’ be done with 
$5,000 fifteen years ago. To get the 
$8,000 Widow Tilson either must in 
crease her $100,000 principal to $160,000 
fand invest at 5 percent or raise the in 
come on her original $100,000 from a S 
percent rate to 8 percent," Bonds do not 

row in principal. Neither does their 
income yield increase. In contrast, the 
stocks of growing, prosperous business 

stitutions. do frequently increase in 
value and, pay higher dividends 

From this statement the reader must 
not conclude that an investment in any 
stock will increase in valueand in dividend 
disbursements. We refer to the general 
tendency of the better grade issues. 

‘The public came to realize that invest- 
ment income is nothing more or less than 
buying power. When living costs go up 
‘one needs more dollars to meet expen 
How to keep one’s investment income in 
fine with changing times has been a real 
problem since rors. Through safe invest- 
ment in stocks the investment trust has 
helped to solve this problem. 


EPISODE VI 

Although the American public cannot 
be accused of lack of confidence in itself, 
it has come to realize that investing is 
misiness, a profession, calling for spe- 
clalized training and special factities. No 


Tonger is invest- (Cont n pop. 


A Six Reel Movie on_the 
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A WORD TO HUSBANDS 
who can’t afford Life Insurance 


By a Business Man 
[AD an embarrassing experience 

a few weeks ago—an experience 
that taught me a lesson, 

Tneeded money—needed it badly, 
so I went to my banker and said, 
“Mr. Warmer, I want to borrow 
$5,000.” 

“On what security?” he asked. 

“My salary,” I replied. 

‘The banker asked me a number 
of questions. “You scem well fixed,” 
he said. “Your business is a stable 
one and your income is good. But 
I’m afraid I cannot authorize the 
loan.” 

“Why not?™ I stammered. “I've always 
understood that banks make loans to men of 

in the community on the 
ies. Don't you do that?” 
he replied. "But the mea 


Isetomobile sccllont, 

fow could my bank ealleet that $5,000if you 
had nothing to leave—not even life intur- 

T was stumped. I coulds’t answer that 
question—and I must have showa my dis- 
appointment because Mr. Warner said with a 
smile: “Don't take it so hard, young man. 
It’s easily fixed, With a wife and family like 
yours, you need life iosurance anyway. Why 
‘don't you get some?” 


replied the banker. 
“Evidently you don’t realize that me 

life insurance is simply a highly speci 
way of saring. Tt doesn’t cost mon 
an investment, I's simply a matter of 
taking money out of one pocket and putting, 
it into a saler pocket where it 

say you dividends and be avai 
time you need it most. 

“Tan'e it erve that there are th 
you must have nowadays which three years 
ago you would have considered luxuries? 
Sappove you decided to opend 35 a wok ne 
fon t igs Here's what you could get 
for that $5 if you invested it ia life invurance. 

“Firat, the certainty that if you should be 
incapacitated and unable to work, you would 
‘ret an income just the same, 

“Second, the knowledge that if you should 
die, the postman would bring a check to your 
wife every month for the rest of her life. 

“Third, the certainty that if you five, you 
ean quit work some day and enjoy the leisure 

travel you have earned, 
Fourth, the ability to borrow money 
shes you need it. And there are many, many 
other advantages. 

Tneidents like this are not uncommon, A. 
Barton Hepburn, Chairman of the Bor 
‘Chase National Bank, New York City, sayy 
“When a man eomes to us to borrow money, 
wwe want to know how much life ineurance he 

‘We have prepared an interesting book 
called “How to Get the Things You Want,” 
‘which describes the many uses of life insur- 
ance. Sead for your copy today. There is 
‘0 obligation. 


MUTUAL 


LIFE INSURANCE COMPANY 


Home Office: Harford, Coan. 
Sepriehe 9 ott Co 


PHOENIX MUTUAL LIFE INSURANCE CO,, 454 Elm Street, Hartford, Conn. 
‘Sud ms by mal witht eligaton, raters bak, “Hom vo Ger eax Tunes You Wat 
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Wiest Policy issued 1851 


Basins 


Home Adee 


Retire 
in [5 years 


on your Present living Budget 


by investing in safe 614% 
First Mortgage Bonds 


Follow the definite plan given in the new 
edition of this famous book, snd your 
independence is won. The plan 
as wurely whether you are now 
‘caring $1,000 or $100,000 a year, 


‘The way is certain—each step plainly in 
dicated and absoluey salolodependent 
‘of luck, business genius or speculation. 


fact has been harvested ost of 
eds ys ‘xperience of Cochran & 
Zin the Ht mortgage lavertent 


Piaktey bedi 


wastbenead te eaer 
tle, the book 
able 


ives suggestions that en- 


10 eno mare ol the good things 


invice the mose skeptical to read this 
Fait rloyar Ieee ook 
salen, therefore sooe will eal. 


MAIL THIS FOR 


‘ora the‘ ation 
fun ot lo hei a 
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Enablished 1881—Neveraloasto any investor 
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The Electrician’ s 
Wiring Manual 


By F. E. SENGSTOCK, E. E. 


Contain all the infcrmation needed forthe 
proper intllation af ghting and power re 
{einai bouren and other buldign. 

Te completely coves ile electrical icing 
aed conatrction in neordance with the Nor 
onal Hletre Gade. 


Pocket size—fexible Binding 
448 pp. _—Price, $2.50 
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A_ Six Reel Movie on the 
Rise of the Investment Trust 
(Continued foom saat 8 
ment of money regarded as a sideline in 
which any intelligent merchant, doctor, 
engineer, salesman or mechanic can en- 
‘gage without special training. This is the 
age of specialists . . . and investing is a 

specialty. 

‘Trained investment counsel can be had 
=... for a price. The man with a few 
ihousand to invest cannot afford the serv- 
ices of such counsel. Investment trusts 
are under the management of invest. 
ment specialists. The maximum of skill 
and facilities is at their command, The 
investor who owns as little as one share 
{in an investment trust benefits by the 
skill of its management to the same de- 
see as he would if he had 1,000 shares. 
When one studies this series of episodes 
and detects their relation to each other, 
it is easy to understand that the invest” 
ment trust is the logical, natural result— 
probably the only development to be 
expected under the conditions outlined. 
‘There were investment trusts in Europe 
tong belore they started in this country, 
But even if they had never in 
Scotland, England and the Continent we 
‘would doubtless have them in, America 
today. Considering the underlying facts, 
it isa safe assumption that the investment 
trust is here to stay 

An investment trust is simply a busi- 
ness. Its form or structure can be com- 
pared to that of any other business, a 
railroad for example. A railroad sells its 
Stocks and bonds to investors and thus 
raises working 
cceipment, scouirs its ight of, way 
and engages in the business of furn 
transportation, From the profits of ite 
operations it pays expen: 
terest on its bonds and dividends to its 
stockholders. 

‘Similarly, an investment trust scils its 
‘own securities to the public. With the 
capital thus raised it engages in the busi- 
ness of making investments. With the 
profits of its investment operations, like 
the ‘allroad it, pays expenses, taxes 
interest, and dividends to shareholders. 

With’ huge resources the investment 
trust is able to invest in many securities, 
in many countries. It may obtain a de- 
gree of diversification far beyond the 
reach of the averags individual, Ttis able 
to engage the services of experts and to 

tainelaboratestatisticaland research 
ies, perhaps at but this 
expense is infinitesimal in relation to each 
investor's dollar. 

Regardless of the amount of his indi- 
vidual holdings, the investment trust 
sives each shareholder the power of large 
resources, allows him to share in, the 
safety and profits of internationally diver- 
sified investment and gives him the 
benefits of managerial sill in_ place of 
amateurism and guess-work. It pe 
the trvestor toshave la oqeity protest 
minimum risk, as well as to benefit by 
diversified bond holdings. 

In a development that has proceeded 
4s rapidly as the investment trust has 
gone forward in this country, it is not 
Ukely that the securities off all such 
companies are good (Continual on pase 7) 
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Double your money 
double-quick 


‘You can double it, of course... ia 
23} years at 39%. But that's a thied 
of your life! What is the shortest 
ime in which it can be done » - « 
ely, conservatively, without 
speculation? 

‘Six years or less is our estimate... 
we have figures to back it up . . 
figures showing that money invested 
in shares of Financial Investing Co. 
of New York, Ltd., an investment 
‘trust managed by United States Fis- 
‘cal Corporation, has not merely 
doubled, but half-doubled again in 
434 years, The opportunity is as 
{kood now as ever. Read this remark- 
able record and ferecast. 


al ar 


‘THE FISCAL SECURITIES 
CORPORATION 
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A Six Reel Movie on the 
Rise of the Investment Trust 
(Cota fom pe 6) 

investments. We would advise Porutar 
Scurxce MONTHLY readers to investigate 
before investing. Study the provisions 
and testrictibns under which the trust 
‘management operates. Investigate the rep- 
utation of the management Invest through 
a firm in which you have confidence. 


To Help You Get Ahead 


“THE Booklets list below will help every 
family mn laying owt 2 nancial plan. They 
will be seat on fequest. 
“How to Bulld an Independent Income” 
is che title ofa pew booklet by the F. H. Smith 
Company which “explains conclusively 
moderate mesos may obtain bancial 
Pers Nenrnot Ingestment Sery- 


hes the bstry of othe 
EH, Souk Company a well making 30 
sere crn Sve maxtgage realestate 
Ears Pa smth: Compesys Sach 
Bosiing Washingtoo, D.C me 


‘The House Behind the Bonds reminds the 
investor of the importance, oot oaly of stadying 
the investment, but of checking up the banker 
who offers ie. Address: Fieliey Bood & Mort- 
fae Co 1t8 New York Lie Dulin, Ch 


rTaveteaniah Tevek bees sek: 


Make Machines 
Self-Managing 
Age -ROOT 


Conese one for 
seb see oy 
arene © 
wel 

The machine that records its 
production manages itself. Gets 
the attention it needs; gives the 
output you need. If the work 
slows down, the fact goesdown 
on the Counter. Ittellstheoper- 
ator to get busy. Ask for Cata~ 
Jogue of Counters for all purposes. 


Newb ROOTsre 


"Viewpoint," resents an explanation of 
{hls form of inventor easly” understood 
terms, lastraed 

of how the 

the man wid 

Thad foe ition by United Sats Fi 


{al Corporation, 52 Broadway, New York. Ast 
them foe Booker, 
How to Retire in Fifteen Years the sory 
of ae rea et mad of 
fag an cate ig an independent 
ome which wil sappore you the fest of your 
Ife on the bans of your preset living bodgee 
Write forthe bootlee to Cochran McClusr 
Company, 46 North Dearborn Se Chicago, I 
How to Get the Things You Want tlisiow 
rr era ping shed ame Phot 
(teal Life foaras 
Harord: Cone wil sel'you eis booklet os 
reese. 


to Financial Inde- 


‘The Guaranteed Way to Financi 
ite monthly savings 
dence 


sot 
cater peer! eer 
ee eee 
wae De oe rae meee 
Mu Mastog fs Ged lnvent te 
i eine 65 Grad areca ae 
ie imcmecintatn ts 
Menger bh ie cn hese fe 
od se fer henfligee i 
Epon lage phe 
a red loge 
rs oaenag aor fesse te 
The, Sormersen eee fies sites 
Sotecmermrs Rv sean eee 
Suess hag yon es 
ctu ut Mande hor a 
Br ae os meee See 
Diieeerien ire ekocrersee 
Soe ee meee 
ey 
eerer Decent ot sot 
page Coen heen 
pi eae drag bop geo 
Tae soe eee 
ara SES hed 
poke Ceo bt 
Jones, Room 1408, Chase National Bank Build- 
Ene 


Phosax | 
2 Elm Sect, | 


Have youa 
Wet Cellar { 


2 


ampnessand ood- 
from ground water 
~ geting fo cally 
“ty. ling the 

cra an panting 

‘ver the porous spats 

{in concrete or brick was an Naot with 


SMOOTH-ON No. 7 


<the only effective waterproofing material 
that can be applied from inti and to tv oF 
dryeariace 

‘Excellent alo for waterproofing boiler pits 
cisterna tanks: pond, wash tom garage. an 
Stable oor ete, "About 3g tbe requied for 
ach roo uy fof surface and you cn do the 
| ork yours 


SMOOTH-ON No. 1 


fs the good old standby for stopping leaks in 


sinks, pots and pals, makin 
Kose hands tighten. umbrella” Kaiven: 


ean a * 


ust lines, keep 


iow i mae 
ecrcdomenne ators, hub caps and nuts 
‘Rarwma I from loosening and falling 


The Free Smooth-On Re= 
i “Book ill_show you 
an astonishing number 
Tepairs are easy to make 
soi” by doing ‘the work 
you make "big 
Zavings. Sail the coupon 
for a free copy’ 

Get Smooth-On No. 7 in 
Lor 5-tb: can. oF 25 oF 100- 
bc heg and Smooth-On No. 
Lin Foss or 1 vr S-lb. can, 
Atany hardieare sore, or if 


not SMOOTH: ON 


SMOOTH-ON MFG. CO., Dept. 5 
1574 Communipaw Ave. Jersey Clty, N. J. 
Pieare wed the frre Smocth-On Repair Bask. 


Nene 


Adress, 


Ma aiccceasan niet LSES 
Return this coupon for a 
FREE copy of Booklet 
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WHAT WESTINGHOUSE IS DOING TO MODERNIZE TRANSPORTATION 


AT NEWARK, N. J., AMERICA’S FINEST AIRPORT LIGHTING MAS BEEN INSTALLED BY WHSTINGHOUSE 


Blazing the sky-riders’ trail 


Through miles of blackness sweep the gleaming 
shafts that guide night flyers to the welcome of 
light-bathed landing fields. Flying, which used 
to be thought of ax dare-deviltry, is now “trans 
portation” — safe, reliable, necessary — carried 
on by night as well as by day. And Westinghouse 
electrical equipment is an integral part of its 
safety and reliability. 

‘To blanket broad fields with brilliance free from 
confusing glare or dangerous shadows, skilled 
Westinghouse engineers have designed 
giant projectors, some of them a million 
candlepower in strength. Wherever they 
are installed, any airplane can swoop down, 
from darkness into daytime safety for a 
perfect landing. 

Many a cloud-strewn lane, traveled 
nightly by carriers of the air-mail, is 
marked by the blaze of 
beacons, far removed from 


ordinary power supply, but provided with unfail- 
ing current by means of Westinghouse individual 
electric plants which can be installed anywhere. 
On the planes themselves, moreover, are pro 
pellers of tough Westinghouse Micarta, the 
material that furnished propellers for the “South 
em Cross,” the “Question Mark,” and many 
another plane which has made aviation history. 
In airplane factories, also, Westinghouse is a part 
of aviation; Westinghouse motors give power to 
the tools that turn out parts for finished 
craft — boring, grinding, shaping, polish- 
ing, assembling. As aviation expands, 
Westinghouse will be found serving the 
future needs of flying with the same skill 
and co-operation given to past develop- 
ments, not only in aviation but in all 
tion for homes, 

mines, mills, farms, power 
plants, and transportation. 
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Marat iy Athns Coney. Won degra ty Hower Meer 


MILLIONS of gems, precious stones—tiny cutting 
tools chemically like the ruby and the sapphire— 
bonded together to form a Norton Grinding 
Wheel. The point of a diamond or a tool of 
hardened steel shapes them to accurate dimen- 
sions and they are ready to serve the world in 
its strife for precision with rapid production. 


NORTON COMPANY, WORCESTER, MASS. 


NORTON 


Grinding Wheels (S) Refractories-Floor 
Grinding Machines and Stair Tiles a 


‘Ocronen, 1929 POPULAR SCIENCE MONTHLY 


Now First Published J 
A Completely New 
ENCYCLOPAEDIA BRITANN ICA 


EW in plan and purpose—entirely recast 
from cover tocover—the new Fourteenth 
Edition of the Encyclopaedia Britannica 

is ready. This is the superb “humanized” Britan- 

nica which has captured the attention of the 
whole civilized world, 

Three years of intensive eflort—the co-opera- 
tion of 3,500 of the world’s foremost authorities 
—the expenditure of more than $2,000,000 
before a single volume was printed—these are 
merely a few high lights in the preparation of 
the new Fourteenth Edition. 


‘The Last Word in 
Encyclopaedia Perfection 
This new Britannica immediately takes its place 
as the one pre-eminent American 
work of reference—the last word 
in encyclopaedia perfection. 
se has there been seemed 
in one ent 
vies cl joratsl eae oasrsoemeed 
by the 3,500 bui builders. of this great 
temple of knowledge. All the univer- 
bap all ieee laused pekenies, all 
¢ great industries, all the pastimes 
ave conteibuted'te the anighey eam 


Knowledge for All 
It is a law library for the lawyer, 


medical digest for the doctor, a 
versal history for the historian, a com- 


This handsome bookcase table, made of 
feenuine Brown Mahogany, is included 
swith every set of the new Britannica 


from the presses. You owe it to your- 
self to learn further details 
this magnificent series of volumes, 


Extremely Low Price 


And due to the economies of mass 
production, the price is extremely low 
=the lowest in fact at which a com 
pletely new edition has been offered 
for two generations! Easy payments, if 
desired—a deposit of only $5 brings 
the complete et with bookcase table 
to your 


Note these facts 


Cost More Than 
$2,000,000. 
Over 15,000 

Superb Illustrations. 

Greatest Knowledge 

Book Ever Produced. 

Written by 3,500 of 

the World's Most 


mercial university for the business 
man~and a compendium of all the arts 
and sciences for the average reader. 

Here is “the cosmos between cov- 
ers.” The whole whirling universe is 
brought within your grasp, obedient 
to your hand. 

Nothing is too profound to baffle 
and nothing too familiar to escape 
informing touch. And on every sub- 
ject it speaks with the same finality 
‘and authority. 


All the World’s Treasures 
of Art and Illustration 
Among the many new features that 
will astonish and delight everyone that 
turns these pages is the wealth and 
beauty of the illustrations. This fea- 
ture alone marks a tremendous ad- 


—_—_—_—_—————— |] 
MAIL this Coupon TODAY |°>_- 


vance, All the world’s treasures of art 
and photography have been laid under 
tribute to adorn and illuminatethetext. 
“The most exciting book of 1929," 
asserts a leading critic, 
and the whole world is 
echoing that verdict. 
This is a Britannica 
year! Here is your op- 
portunity to join the 
thousands who will buy 
this new edition, now, 
while it is new—fresh 


——- 
; 
ie 
i 
{ 

i 


Send for FREE Booklet 
We have just prepared « handsome new S6-pege 


‘containing numerous color lates, maps, 
se, from the new edition and giving fll infor: 
‘mation sbout i together ‘with full deals of 


Bindings, the present low prices and easy pay 
‘ment plan. We want you to have a copy Iree and 
‘without the elightes obligation 

The demand is great—you should act 
promptly if you are interested in owning a 
fet of the First printing on the present 
favorable terms. Just fill ia the handy 
‘coupon and mail it today. 


as 
TACTCUOPAEDIA BRITANNICA, Ios panna 
| Sonera Re ce 


B 


eating various types of radio, vacuum tes in the 
Taco laboratory of the Popular Beience Tastitute. 


Tests in the Institute 
Laboratory Show That 
Inferior Amplifier and 
Rectifier Tubes Break 
Down Under the High 
Power of the Modern 


Electric Receiving Sets 


EVERAL days ago a radio vacuum 
tube was placed in a test circuit in 
the radio Inboratory of the Por 
ular Science Institute of Standards. 

There is, of course, nothing unusual 

about that, because a number of tubes 

are tested every day in the Institute lab- 

‘But the action of this particular 

ss what may happen if you are 

careless about the make of tubes you use 
in your radio receiver. 

‘The tube placed in the test circuit was 
‘full wave rectifier tube. In appearance 
it looked exactly like ether high-grade 
tubes of this type. In fact, the only 
way it could be told from other makes 
was by the maker's name and type 
number on the base. ‘The current was 
turned on, ‘The tube's filament glowed 
in the usual manner and test readings 
were taken immediately. According to 
these readings the tube was a good one. 
Its current output was up to standard, 
and if, as is the common practice in radio 
stores, the tube had been taken out of the 
socket at once, it would have been passed 
‘over the counter as a perfect tube, 


FISNEVER, Popular Science. tna 
tute of Standards tests are far more 
searching than that, and consequently 
the current was left ‘turned on and the 
tube was kept under careful observation. 
‘Thirty seconds later the radio expert 
making the test noted that the tube fila- 
‘ment seemed to be glowing more brightly, 
‘and before forty-five seconds had passed 
‘the filament had reached a temperature 
80 high that the tube began to take 
‘on the appearance of an electric li 

bulb rather than a radio vacuum tube. 
Fifteen seconds more went by. ‘Then the 
filament fused and broke. One of the loose 
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na of: oe rrgturnd Samant sepa 
over against te, and for seve 
poke 

lay of flashing blue, red, and green 
light that snally disappeared, leaving the 
tube a useless piece of glass fitted to a 
hhandsome bakelite base. 

Every other tube of the same t 
from the same manufacturer gave out 
the same way. Some lasted as long as 
two or three minutes; others quit the job 
in Jess than thirty seconds. 

Needless to state, the name of the 
manufacturer of these tubes does not 
appear on the list of manufacturers of 
Broducts approved by the Institute of 

tandards; for, ifa tube of this type were 
placed in’a full electric radio receiver, 
either the protecting fuse would be blown 
or, if the set had no protecting fuse, the 
power transformer would be burned out, 
resulting in an expensive repair job. 


22r pe 22h, spp Brand type 280 
x type 245, and t 
tubes, aad fa most eaves the tubes are 
operated at maximum capacity. It 
dificult to manufacture tubes that will 
give long and satisfactory service when 
operated under maximum requirements. 

It is relatively easy to manufacture a 
type of 280 full wave rectifying tube to 
bandle the B current requirements of the 
earlier types of full electric receivers, but 
fan imperfect tube that might have given 
six months of reasonably. satisfactory 
service in an older type of electric set 
probably would give out in less than a 
‘week in a modern receiver. 

‘Although the internal construction of 
a vacuum tube does not look particularly 
or , great care and precision must 
be used in fall the manufacturing. proc- 
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Only High-Grade 
Tubes Survive 


By 


F. G. Pryor 4 
Secretary, Popular Science Insitute 


esses involved, in order to obtain the 
moat satisfactory reals from this ort of 
tube. 

A good tube of any type is one which 
on test. will match with the standard 
requirements and is free from undesirable 

teristics stich as insufficient evacua- 
tion, sources of unwanted electron emis- 
sion, and impaired emission from the 
Cathode or filament, depending on the 
type of tube, 

Tasufficient evacuation, of course, 
means a poor vacuum, and, if the man 
facturer does not pump out the max 
mum amount of air and also get rid 
of the gases embedded in the surfaces of 
the elements, the tube will be erratic in 
operation and short lived. 


NA vacuum tube there should be a 

‘copious flow of electrons from the fila~ 
‘ment in the case of the type 245 power am- 
plifier tube and the type 280 full wave 
rectifier tube, and from the cathode in the 
case of the type 227 heater A. C. tube 
and the type 224 A. C. screen grid tube, 
There should be no electronic flow from 
other elements in the tube. If, for in- 
stance, there is in the type 280 tube, a 
flow of electrons from the plate, there 
will be a heavy reverse current’ which 
will result in overloading the filament 
and burning it out. In tubes like the 224 
fr the 227, where the cathode is indirectly 
heated by the flament (the latter taking 
no part in the electrical functioning o 
the tubes), care has to be taken that the 
‘extra heat thus required does not over- 
heat the other elements in the tubes and 
cause unwanted emission. In these tubes 
the construction also is much more com- 
plicated than in the simpler tubes for- 
erly used for battery operation, and in 
order to obtain proper results the elements 
‘must be spaced with an extreme degree of 
accuracy. 

Furthermore, the handling of the tubes 
during assembly to prevent deforming 
the delicate structure must be done wit! 
considerably greater care. When you 
stop to consider that in older types of 
battery-operated sets a receiver that 
used forty milliamperes in the B circuit 
was considered a “hog” for current, and 
compare it with the modern receiver in 
which B current may be more than 100 
milliamperes, it is by no means difficult 
to sce that the type 280 tubes used in 
modern receiving sets must be up to 
standard in every way. 

‘This year, more than ever before, it is 
vitally important to follow the impartial 
recommendations of the Popular Science 
Institute of Standards in purchasing 
radio vacuum tubes as well as other radio 
apparatus. 
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How Presdwood is used 
in making the cores 
for engine cylinder castings 


Only those who have tried out Masonite Presdwood can really understand how a grain- 

less wood board can improve products and lower manufacturing costs. That is why a 

sample of Presdwoodis gladly sent, without obligation, to executives who are interested 
in improved production methods. 


| In many of the finest foundries, 
where white hot streams of 
molten iron are being trans- 
formed into automobile eylin- 
der blocks, you will find cores 
for the molds being baked on 
rainless wood boards of 
Masonite Presdwood. They are 
boards which are highly resistant to warping, even 
when exposed to wet sand cores and scorching 
temperatures that run up to 450 degrees. 

The Lakey Foundry and Machine Company 
of Muskegon, Michigan, is just one such pro- 
gressive concern where Presdwood is being used 
for this purpose. In competition with steel plates 
and other materials, this grainless wood was 
adopted because of its lightness, strength, hard- 
ness and smoothness. 


roncomernaya Bl 
fe'rounonie! M 


For simplified manufacture 


Industry after industry has turned to Presdwood 
to improve products, lower costs or simplify 
production methods. Presdwood is used for 
starch trays in candy factories. It makes sturdy 
sides for specialty shipping containers, outer 
panels for incubators and iceboxes, hulls for fast 
speed boats, weather resisting road signs, side 
panels for motor truck bodies, light toys, bed- 
room screens and a score of other useful articles. 

Presdwood has no splintering edges to mar the 
finished work that is done in a factory or to 


asonite 


PRESDWOOD 


‘Made by the makers of 
MASONITE STRUCTURAL INSULATION 


bother the mechanic who us 
it around the home. This grain- 
less wood can be punched, die 
cut, milled or sanded. It can 
be sawed, planed or cut with 
a knife, Presdwood does not 
split or crack; is chosen by 
production executives, en- 
joyed by men and boys who like to make things. 


In buildings and homes—for paneling 


Presdwood panels fine homes and buildings of 
the most modern kind. It takes any commercial 
finish or can be left just as it comes, for itis natu- 
rally attractive as well as moisture resisting. It 
makes decorative floors and backgrounds for 
show windows, is used at Hollywood for the con- 
struction of moving picture sets. There are, in 
fact, so many striking and varied uses for this 
grainless material that a booklet has been written 
which describes eighty of the most interesting 
uses and attractively illustrates many of them. 
‘The booklet and a sample of Masonite Presd- 
wood may help you find a way to use this grain- 
less material to cut production costs or improve 
a product. The sample and booklet are yours for 
the asking. It takes but a postcard to bring them. 


MASONITE CORPORATION 
Sales Offices: Dept. 730, 111 West Washington Street 
Chicago, Hlinois 


ron Movie sTubto sets: 


@1mm9, 6, 
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Heroes of the “Slab” 


AM not knocking locomotive 
that after reading Arthor Grahame 
cat the i a hie og om 
wondering if you realize the impoctance 
"tne whieh changing trans 
rom raroads to 
toto rn or the aah 
“"T happen to belong to 
that clan known a Bus 
Drivers.” Wehaveas much, 
if'not more, responsibilty 
than any comotive eng 
reer in the United States 
‘The bus dh 
this out of the sation with 


fom twenty to fity pascn- 
er behind hm and fights ll Kinds of weather 
{hall Kinds of roads~some that are hardly 
amore than cow paths He haa his $10,000 or 
$20,000 bus to Wok afer n all Kinds of trac, 
fnd'has to "think quick and act quicker” 10 

ert acifents. 
ST ave been on runs that have a forty 
leanrhour running schedule, and iT pulled 
0 the division point over ten mutes late T 
vas told, If you can't make ft we have men 
Plies Bape ot easing mn win od 
Uive fate 

i wee word att ke Mr 
pomibly {could write you a story of our met 
tine would make good Yeading. Why does not 
Porchaw Scirvce have Mr. Grahame do it 
SESH, Topeka, Kan. 


Who Can Match This? 


CAN'T begin to tll 
“Tyan how atereng 
odedyour cael rte 
feu prs hh 
red, the early ance 
tor at moviern “nao: 
mobic, Well do. Ire 
member my fiat car, 
Soe thote fiat fo: 
Pas Winton, back fo 
to03, ‘That was some ca 
ince then have owned eight diferent ma- 
tdincu every ont of which have driven more 
han 43000 le Tela ths ia work's 
reed forautomotile owen Tether any 
ne who camchallengeit"=A- SI. Laning, 
Sich 


Thank You, Sir 


“PERMIT met ve you my opinion gu the 

ther PoruLax Sctexcx should 
run more aviation news or nat. Firs, 1 want t 
thank Mr. J.P. F, of Chicago, for bringing up 
this argument, T'feel, now, that Twill see 
nore about such modem sciences as chemistry, 
physics, geometry, and television in place of 
Aviation news. 

‘No sit, Tam not interested in aviation as 
yet. Yes sir, I prefer the railroads to aero- 
planes. Thave never flown and do not want to 
Hy. Indeed, sir, 1 would like to see very, very 
few articles on’ aviation. Of course, 1 enjoy 
‘ein an artide on aviation once in 3 erat 
while, but when it comes to’ the latest, 
colors for planes and the proper way to fix a 
flat tire while five thousind feet above the 
iground, I, dierent from others, do wot care for 
Such news in the least. 

“Moreover i T should become interested in 
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spinon, srl | woulda’ ook upto Porous 
Sine whch, contin ‘noting” but. 


wndertand my point 
S actea t silica bg ox the 
pace devoted to aviation.” 1, Madison, 


Might Try It, Lieutenant 


sAVERR oda a Gag Cae 7 Pot 
ER ag he tht Cnt 
feettine pate tet acini 
reeked 
ful ra a 
er hs tito inant 


and go a little higher. 

“Hiy marti tht be 
replace the present propeller 
Tides of that apache plane 
swith blades having, say, twice 


sehcint Meg ae 
seh ra 
ete at rer 


Higher, ai leat 722 feet more than before. fm 
{aking of and ising, wile in normal ai, be 
tray thie to ost the change by tls 
{Ethan umual speed and then get all head 
‘antage pomible from the widened blades sy, 
over 10.000 fet alitad when 2 
gine desire tts. 
=i, 


cai 
A Matter of Type 
ST THINK you could aor to use more type 


‘on aviation, and less on how to. build 
furiture."—G. A. F, Chicago, I, 


Ship Ahoy, Girls! 


HAVE tad the Megece dl rom 
i lhe th Septem 
wana deen 
i ean re pe a eae 
Raheem tty ities seteels 


fave it and he told his pals 
big girls” school tomorrow on its next 0 
‘You may lke to know that 
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“TE YOU wil 
‘of any other ult 


Meer at 
ofivetn eng 
pein oar ed 
Manes metaynes 

{dp with appendlcitic because of thelr 
feu 2 

ne bebe 
ar metacin ceed et 

ars rete 4 grt 
Spams kena coma 
i ccf a Seat atie 
eared ah al 
Seay Se Eat 
SoS 


Let’s Ask Einstein 


ee oe 
eat 
eo 
PA a 
Sarai 
a 
Pmae! aee 
itis, cman 
Et rameiae 
beet ees 
Ft at 
‘rather illogical position to take? 
eS Bn onc mr 
tfaeeal ates is A 
ees 
ng ey re 
ney 
gic tesercts a ae ene 


per 
Tosa eeviy, ths fier ade oe? 
What wl perest orl a whe ose rseing 
forever? want to. know."=-S, 

Dayton, O. 


From A Church Pastor 


“TLAST winter I beran to east about to see if 
T could not find some way in which to make 


as on the Wari Aboxt uy s of 

these and will give me man ‘more. People 
em to be enjoying them and a number have 
{old me not to discontinue them whatever else 
Tray da."-—E. PA Vale, Or. 
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You'll never know 
how cool and pain- 
less a shave cin be 


until you use Lister- 


ine Shaving Cream 
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cools.. AFTER SHAVING... protects 


If you want a real treat in face com- 
fort, do this tomorrow morning 
after you shave: Simply douse full 
strength Listerine on your face. 

Immediately you note a glow of 
health—a tingling, zippy sensation 
that wakes up your skin, 

‘Then, as Listerine dries, a won- 
derful feeling of coolness, as though 
a moist sea breeze were blowing 
against your cheeks. Gone that 


feeling of rawness. Gone that 
burning sensation. 

Moreover, it eliminates the risk 
of infection. Recause full strengeh 
Listerine, though safe and healing 
in action, kills germs in counts 
ranging up to 200,000,000 in 15 
seconds. 

Some men ure so delighted with 
the freshening effect of Listerine 
on the face that they employ it 


the safe antec LAS TERINE 


Kills 200,000,000 Germs in Fifteen Seconds 


before important engagements at 
which they must look their best. 
Try it yourself sometime. Lambert 
Pharmacal Company, St, Louis, 
Mo, U. S.A. 


Try it, madam, as an 
ASTRINGENT 


‘wife will be glad to koow about it. 
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Adventuring with Rockets 


"HO, young or old, does not respond to the thrill of 
fireworks, and of the skyrocket most ofall? 
adventures of Prof. R. H. Goddard, and 


bie thinking falling meteor hat exploded a2 
Broject that captures the imagination His plan to PoE 
fiery projectiles so high that it may even leave the earth 
ferwwss desnited theviets fa ths toes coven fo Joes 
Verne romance. Yet his is a sober, scientific purpose—to study 
the weather two hundred miles or more aloft. While others 
have talked of shooting rockets to the moon, Professor God- 
Aa’ succes thus far proves him the most practical ofthe lot 
Professor Goddard is an inventor of no mean ability. At 
present the high-altitude rocket is but one of his remarkable 
projects, He has just revealed that he is working upon a device 
of posibly revolutionary importance, as novel inthe fed of 
wer as is his rocket in the study of high-altitude weather. 
IPULAR ScrEXCE MONTHLY is privileged to present Professor 
Goddard's own description of this extraordinary invention in 
‘coming issue. 


Health Lamps—or Mustard Plasters? 


HAT a shock it must have been to the makers of health 

lamps in this country, and to a number of medical 
authorities as well, to hear the British Medical Research Coun- 
cil recently declare that the only difference between light 
treatment and mustard plasters was that mustard plasters 
were cheaper! Referring to popular interest in the use of elec. 
tric lamps in the home to produce the rays of artifical sunlight 
including the invisible “ultra-violet” rays that have certain 
curative powers—the Council declared: 

“When conditions between children with and without 
Gig) treatment are equalized, the result of light treatment is 
wholly negative.” 

Perhaps that statement might better have been left un- 

iblished. Casually read, it is only too easily interpreted to 
Indicate that so-called ‘health lamps, in plain language, are 

“no good. 


1 this is the real belief of the Council, itis cer- 
tainly in direct contradiction to learned medical opinion on 
both sides of the Atlantic—as exemplified by the widespread 
‘use of “sun lamps” in hospital clinics, and, recently, for the 
treatment of the British sovereign himself. 
"The facts are, most authorities agree, that lamps generating 
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ultra-violet rays have definite therapeutic value, no 
rickets; also that their exact physi edt pal 
from perfectly understood. It would not be surprising that 
many physicians, seeing laymen welcome the lamps as cure-all 
for every conceivable body ailment despite ignorance of their 
limitations and positive dangers in careless hands, should 
deprecate a new form of treatment that unquestionably de- 
serves much more careful research than it has received, 


A Real Endurance Test 


TAN or machine—which will outlast the other? ‘That was 
the question crowds at a St. Louis, Mo., flying field asked 
recently, while overhead soared a plane which had been aloft 
so long that its official barograph had run down and it had to 
be timed by observers on the fel 
Dale Jackson and Forrest O'Brin, the plan's two 
ita besty Chapel co dex to sate having ose the 
air more than seventeen days, the contest was still a draw. 
‘The men were fresh and walked on steady legs despite their 
two-week confinement in the plane's small cabin. 
and its motor, too, were in perfect condition to fly indefinitely. 
‘Eventually’ the rivalry between human flesh and machine 
steel will be settled by other adventurers in the air. Should it 
then appear that man is inferior in stamina to his motors, 
euurance fights can be removed from any passble classics: 
tion as impracticable stunt flying by this simple expedient: 
Let relief crews of pilots be sent aloft to replace the men in 
the cockpit from time to time so that the flight will last long. 
enough to be a thorough test of the motor. It is entirely possi 
ble to do so; more than once men have transferred from one 
airplane to another in full ight. ‘Then the result will be a real 


teal e motors seaman 
The New Chemistry 


HAT is colloid chemistry? And, excepting always the 
‘chemist in his laboratory, who cares? 
Many-hued baths of gold solved a mystery of vital interest 
ive birth to colloid chemistry, a new explanation of the 
‘of familiar objects. Its name means literally “the 
chemistry of things like glue,” and it deals with the curious 
properties of familiar substances when they are subdivided into 
particles of a certain very small size. It tells what makes 
Chocolate-cake icing brown; how soap chases dirt; why shaving 
cream aids the razor. As told in an article elsewhere in this 
issue, never before were the things called colloids so important 
everyday life of the average man. 
saHidem beneath such formidable names as Brownian move. 
” “Tyndall effect,” and “flocculation,” fascinating 
vents go on in the submicroscopic world of cllois. Why 
egg clears grounds from coffee, how jelly jells, and why stamps 
stick to letters—that is the domain of colloid chemistry. When 
‘2 modern girl brushes her lips with lipstick that attaches itself 
with a pressure of 200,000 pounds to the square inch, even that 
sa triumph of the colloid chemist. 
Everyone uses this new chemistry, though few understand it, 


They are Saying — 
OMEN are less troubled by disturbing dreams than 
men, probably because they have less work and worry.’ 
Dr. Bernard Hollander, British slienist and criminologist. 
“Dismiss the idea that natural law may swallow up religion, 
It cannot even tackle the multiplication table singlehanded.”” 
—Prot, AS. Eddington, Cambridge University physics 
“Scientists need to present the facts so that the bli can 
understand and emotionally believe them. ‘The public knows 
about science, but does not actually use it.”—Dr. Otis W. 
Caldwell, director, Institute of School Experimentation, 
Columbia University 
“A tissue that has died can no more be restored to life than 
‘can new elasticity be put in a pair of worn-out suspenders."— 
Dr, Mortis Fishbein, secretary, American Medical Association. 
“qThe next logical development of airplane duration tests 
should be endurance flights over present or proposed com- 
mercial air routes.”—Maj. C. M. Young, Acting Assistant 
‘of Commerce for Aeronaitics. 
“The world does not require faster and more neurotic per- 
sons, but urgently needs more accurate and dependable ones.”” 
—Dr. Lloyd Mills, Los Angeles, Calif. 
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Rob yourself of sleep... 


but you can't rob the Gillette Blade of its sure, smooth shave 


FACE drawn and tight from 
lack of sleep, a slapdash 
Jather and a hurry-up shave— 
it can’t ruin the even temper 
of aGillette Blade,even though 
it may wreck your own! 

On such mornings lather extra 
thoroughly and treat yourself toa 
fresh Gillette Blade. You're sure 
then of the smooth, even, com- 
fortable shave which has been 
honed and stropped into every 
Gillette Blade by machines ad- 
justed to one ten-thousandch of 
an inch. 

Every Gillette Blade must be 
even and sure. To guarantee that, 


four out of every nine of our blade 
department employees are inspec- 
torsand are paid a bonusfor detect- 
ing every blade that won't do a 
superb job of shaving. 


Cith™ 


THE only individual in history, ancient 
coc modern, whose picture and signarore 
toe found In every cy aod town, fo 
very county ia the world, is King C 
Gillene. This picrore and signature’ are 
sniverl sig-language for a perfect shave. 


Notwomenhave identically the 
same kind of beard, No man gives 
his Gillette the same kind of job 
to do every morning. A dozen 
varying conditions affect the com- 
fort of your shave. The Gillette 
Blade alone remains constant. 

Eight out of ten American men 
count on the Gillette Blade to do 
its job well every morning. It 
docs. Witness the smooth faces of 
American men today. Gillette 
Safety Razor Co., Boston, U. 8. A. 


Gillette 


<> 


w POPULAR SCIENCE MONTHLY Ocronen, 1929 


eee eee 

Ins HEATING THE = Reiger 
fibre insulation? 

Old homes as well as new can enjoy these 

advantages, because Celotex, the only cane- 


OUTSIDE OF YOUR HOUSE 2 
————s nace-heatleakage . the entire house 


; Reeder 
THAT'S COSTLY Goi wscaisi cet oe 
porches are transformed into sun rooms, en- 


joyable all seasons of the year. 
Celotex combines insulating efficiency with 
structural because nature seems to 


haye intended cane-fibre for both . 
ine eeomet oe 
interlace perfectly into big, strong boards 4 
feet wider 7 to 12 feet long and 7/16 inch 
thick, also made "double thick” —7/8 inch, 


When used on the outside of houses, as 

sheathing, Celotex adds structural strength 
+ makes walls tight and permanent 

‘And on inside walls and ceilings, you can 
‘obtain finer,smoother plastered surfaces with 
Celotex Lath. 

Before you build, buy or remodel, ask your 
srohtec, builder or dealer Sor further inon- 
mation on Celotex— and write us for our free 
booklet, “Year ‘Round Comfort and Fuel 
Saving for Every Home.” 

‘The Celotex Company, Chicago, Hinois. 
(Member ofthe Home Modernising Bureat 


"Reliable dealers can supply Celotex Standard 
¢, Building Board and Celotex Lath. 


‘dl CELOTEX 


INSULATING CANE BOARD 


2 When you buy a new house, lok for the Celotex sign. 
F —“Winyouremarance of greater home comfort. 


BE SURE IT'S CANE-FIBRE INSULATION! 
aly Calate is made from the long, toa 


Gither material Besure you get Catorax! 
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Barnstorming with Lindbergh 


ERE, for the first time, “Slim's” old pal and flying partner 
relates one of the most colorful yet least known chapters 
in Lindbergh’s career. With intimate, human anecdotes, 


he recalls the eare-free d: 
walked with him, or shared the thri 


of 1924 when “Slim” wing- 
of a dead-stick landing. 


Randy Enslow is known today as one of the most skillful of 
Readers of POPULAR SCIENCE MONTHLY are well 
acquainted with him as the flying instructor who helped Larry Brent 


American pilots. 


d 


to is wings. 


Hi 


simple, straightforward narrative is perhaps 


the most extraordinary Lindbergh story ever published. 


GH and I started 
barnstorming by accident 
Tewas ‘We were 
both ti Louis in 
1924. He had sold an old 
war-time “Jenny” to.a boy livin 
up at Oelwein, Iowa. The kid 
gave him a deposit of twenty-five 
dollars, of something like that, 
and lw ff home. He was sup” 
sd to send some more money 
ach month until the plane Was 
wid for. When nothing came 
from Oelwein for three months, 
“Slim” asked me to fly him up 
to sce what was the matter 


was built with homemade spars, 
a secondhand engine and rusty 
ittings that I painted over. But 
it flew like a, bird. When we 
climbed aboard, we didn't have 


Our pockets. We 
in those days. 


\T OFLWEIN, we found that 

the boy had gone off nsa travel- 
ing violinist with a carnival. His 
mother had sold the “ Jenny” for 
five dollars, She sail she was 
afraid somebody would get hurt 
by the propeller. ‘The buyer had 
come down in a perfect one-point landing 
—right on the nose—the first time he tried 
to fly the ship, and it was a total wreck, 
So we started barnstorming to pay for 
the trip. 

‘Our stock in trade was carrying pas- 
sengers. Hut we would do stunts and 
wwing-walking and put on little one-plane 
air circuses of our own. We did every- 


By RANDY ENSLOW 


thing that would bring in 
dimes. Sometimes we 
would race automobiles at 
country fairs. We got $75 


to bank the plane almost straight up and 
down and buzz around like a fly in a bot- 
tle. As I remember it, we always won. 


But we used to throttle down the 
‘motor until the last ap to give the 
tators a run for their money. 

in that last lap, we would show 
the boys what the ship could do, 


NE stern atown with 
Slim” on the wing. When 
wwe landed, an old lady came up 
and asked: “Which one of you 
Young men was that out_on the 
fender?” “S favorite joke 
in those days used to be the one 
about the farmer who saw a pilot 
crack up in his cornfield and wi 
off the 
propeller. 
asked her husband what hap- 
“Oh, not much,” he 
he just broke the’ truck 
and the paddle.” 

From Iowa, we barnstormed 
down into Missouri and then over 
into Illinois, spending most of a 

yearatit. After 
Vd been out on 
the road for a 
—_ week with 
=~ “Slim,” 1 

> ways investi 
gated a bed be- 
fore 1 jumped 
into 1 
didn’t, 1 usually 
sat down on a 
cockleburr or, 
had June bugs 
crawling up my 
back. I got so 1 
kept an eye on 
him during. the 
day. If T saw 
him stoop over 
» 


and pick up anything 
fs we walked across a 
field, 1 knew it was 
another 
cocklebur oF 
Dug, and gov- 
ered myself 
accordingly. 

‘On one of 
our barnstormi 
wre eft St. Lowe 
seventy-five ce 
teen ua Sin aw 
the ship down to Green 
field, Mo. The school 
children heard us buzz- 
ing around overhead just 
before recess. When we 
landed, it broke up the 
school All the kids 
came out and a bunch 
went up for rides. After 
‘a while the teachers and 
the townfolk came along 
and went up too. We 
would take turns at the 
stick. By night, we had 
a hundred end Srey Sve dale, 1 
never forget how “Slim” dumped it 
font on the bed in the hotel. The pile 
looked as big as a strawstack 

‘At night, we would stake the ship down, 
or tie its tail to a stump and leave it 
backed into the wind like a Missouri 
mule. One time, when we left it tied 
down like that in a field in Illinois, a tor- 
nado came through the country and head- 
ced right that way. But just before the 
twister reached the spot, it gave a jump 
and came down several miles beyond. 
‘The ship wasn't even scratched. 


trips 


ri 


OS .HE ths 1 msed to take along « 
mouth organ to play in the hotel 
rooms at night. “Slim” used to hide it 
every chance he could get. He was 
Afraid 1 would keep the other people 
awake. He used to have a tough time 
getting me out of bed in the morning un- 
UL he invented a “booster.” It was a 
little electric generator with a wire at- 
tached. “Slim” would slip the wire be- 
‘tween my toes and turn crank. He 


with && oa 
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always managed to get outside 
the door before I could reach 
him. 

One night, we stopped at a 
town where I had friends. T 
ade a date with two girls for 
“Slim” and me. When the 
time came to go out, he had 
disappeared to 
both girls myself. When T got 
hhome, he was sound asleep and 
the next morning he got me up 
with his “'booster” just. as 


though nothing had happened. 


sctical Pies I ton ings 
yoke, T can 
Row he enjoyed giving the re- 
porters the slip on his honey- 
oon,” He let me in on some 
of the fun. I was one of the 
handful who 
koew be ‘was 
> out in his mo- 
terboat when 
the papers were 
Toate him 
ine nadozen 
pines aoe 
ew i Fale 
ne from Cur- 
tis Field as 
though to. meet 
him, to throw 
reporters off the 
recat 
‘As soon as I 
‘climbed into the cockpit to 
warm up the motor, a fast 
Frairchild-Wasp was heeled 
out of a hangar behind me. 
When I took off, the 
Fairchild was right on my 
tail, carrying  newspaper- 
men. to he ard = over 
og Island, gaining 
of St my an 
hoor ‘on the Fairchild. 
T'kept climbing for 
altitude, watching a 
fog. bank” that ‘was 
ing in below. 
About thirty minutes 
‘ut from the field, T 
did a wing-over, dove 
{nto the fog and head- 
York dying bind, 
ork, i 
When I” thought I 
was nearing the big 
buildings, I zoomed up out of the fog and 
looked around, "Nobedy in sight. "So 1 
scooted for Schenectady and started the 
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off on another wrong lead. 
P'PSpave seen Lindbergh half a, dozen 
times since be flew to Paris. Each time 
hhe has been the same old “Slim. 
hhe has changed at all, it isn’t in the 
rection of forgetting his old friends. That 
Tknow. 

‘We always flew into a town with one of 
us out walking on the wing to attract 
attention, Then we would throw out a 
seegls ome te Fasc pine 
on yellow paper. We had worked out the 
‘wording together, It read: 


COME OUT AND GET ACQUAINTED 


THIS SHIP IS MADE OF WOOD 
AND WIRED TOGETHER 


THE WINGS ARE NOT 
COVERED WITH TIN 


IT DON’T BACK UP 


HEN we would land in a cow pasture 
‘or baseball park and invite passengers 
to go up at five dollars a ride. If nobody 
went up, we would fy away. Later, we 
soll cama back_ When the peoples 
they couldn’t keep us unless some 
weat up, they got ai-minded and climbed 
into the cockpit. 
L remember one time we were coming 
into a little town near Macon, M 
Slim” was doing his stuff out on t! 
wings. We usually circled around a 
Place two or thre times to get everybody 
out and then came down in a careful 
Janding to impress people with the safety 


NL Nime, we kept on ctng ‘Stim” 
looked over to see why we didn’t go down, 
T made motions, pointing to the throttle, 
Hie crawled in to see what was the matter. 
Taahouted in his ear: 

“The throttle’s stuck, 
the motor off 

So “Slim” crept to the front of the 
wig and poked bis band in back of the 

ine. 


Can't shut 


fe found a can of motor oil we 
‘carried for emergencies had jarred under 
the throttle arm and wedged. He t 

and pulled, but couldn’t get it out. 
told me to’ cut the switeh and down 
came in a dead-stick landing. 


BUT thst as nothing new, We were 
‘always making dead-sticie landings. 
‘The only instruments in the old Standard 
were a tachometer, an altimeter, and an oil 
pressure gage, "And sometimes they 
didn’t work. Water would get into the 
gas tank, or maybe dirt—we couldn't 
take any too good care of the ship often- 
times—and down we would come with 
adead engine. 

‘The toughest forced landing I ever 
made was my first. “Slim” and I were 
flying over rough country in Towa when 
the motor quit cold. ‘The only level spot 
under us was a sink hole about ten or 
twenty feet below the rest uf the ground. 
Tt contained less than two acres and there 
was a big strawstack right in the middle 
of it T had to side-slip in and then 

ind-loop around the stack to keep 
from cracking up the ship. 

‘We always flew from one town to the 
next with the wind. It saved time and 
fax We would go to bed planning, to 
Jump to one town in the morning, 
the wind changed during the night we 
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‘would go to some other town in the direc- 
tion the wind blew. Wherever we went, 


‘Once, when the wind was blowing to- 
ward St. Louis, we flew home. We were 
dead tired when I set the ship down 
about dark in a field across from our 
house. A. W. Moyer, who has been my 
step-dad since I was eighteen months old, 
hheard us come in and headed for the 
Kitchen, He had a big skillet full of exes 
frying on the stove when we came in the 
at dear, Satine poet do om te 

javenport, wit anging over 
‘one end, and I sat down beside him, prop- 

ing my head up with one hand, to wait 
Tor tupper. "We tiled to stay awake, but 
wwe both passed out before the eggs were 
cooked. 


“ QLIM” was the cleanest fellow T ever 
knew. He didn’t smoke or drink or 
swear, He had more nerve and could 
do more with an old crate than any 
flyer I've seen, The greatest exhibition 
of nerve in the air I can recall was the 
time "Slim" came closest to being killed. 
He was testing a new ship for Ben Beli 
in St. Louis. I stood in front of one of the 
‘hangars watching him. At 3,000 feet, he 
tried to put the plane int aright spi xo 
the torque, or twisting force, of the motor 
would help him get it out. He tried three 
times, but couldn't get it to spin. So he 
put if in. left apin and down he came, 
‘or a thousand feet, with the wires 
screaming so they could be heard a mile 
away, he struggled to bring the ship out 
of that spin, ‘Then he crawled out on the 
fuselage back of his seat, hanging on like 
‘leech, ready to jump with his parachute 
But he didn’t jump. He pulled himself 
bback into the cockpit again and came 
down 1,700 feet more, trying to save the 
ship. He was only 300 feet above the 
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ground when he jumped, but 


fre wasn't hurt bit. 

‘We barnstormed around in 
winter as well as in summer. 
‘One raorning when we woke up 
ina little place near Albia, Ia, 
we found the ship covered 
with snow, and icicles ha 
down from the wings. “Slim” 
Knocked a few off with a stick, 
and we started up. By the 
time we had flown ten miles, 
every icicle had been blown 
away. 

Tin ‘winter, we made more 
forced landings than in sum- 
me Thefirtle arm an 
through a little copper tu 
by the motor. Above it, a 
connection in the cooling 
tem dripped water into this 
‘tube. at was all right in 
summer. But in winter the 
water froze solid with the 
throttle open. We would cut 
theswitch and come down with 
dead stick. Slim” was 
wally elected to dig out the ice 
with his jackknife or to melt 
itwitha match. Then 
up we would go again. 
aber be 
one day. We bad to 
sit down in everything 
from back yards to 
coral But It was 
freat training. No fly- 

Ing’ experience gives 
more all around train- 
ing than a year of 
barnstorming. 


would climb into the Stand- 
ard and fly out for some of 
mother's cooking. After we 
had circled the house with the 
‘engine wide open as a signal 
that, two hungry men were 
coming, we would set the ship 
down in the field across the 
road and make a break for the 
kitchen, 

‘Once’ when Mrs, Lindbergh 
was visiting us, I heard 
her say to my mother: 

“T suppose the boys 
might, get hurt flying, 


But they are careful and 
they want to do it so bad 
‘we will have to let them.” 

"That part about being 
careful burt my conscience 
fa little that day, 1 had 
been up to my oid tricks 
of chasing brakemen off 
the Wabash freight trains, 
I would dive down and 
skip along the cars while the trainmen 
scuttled down the ladders. It takes about 
2,000 hours in the air to get over being 
foolish. 


EN our year of barnstorming was 
sissippi, in Towa. For a couple of over,"Slim’ joined the air mail, flying 
days we hopped passengers out of a the St, Louis-Chicago run for the Robert- 
baseball, field almost completely sons. ‘We had cleaned up between three 
surrounded by billboards. The morn- and four thousand dollars, and had not 
ing we left, “Slim” cranked the motor. had a single crack-up. ‘The next year I 
It started off, sputtered, started again. went out again, working Indiana and 
Probably water in the gas. There usually Ohio. 
was. I decided to take her up for a turn Lateron, I sold the J-1 Standard we had 
Of the field before we started. I got over used to an old fellow who was going to 
the billboards, all right, but the power teach himself to fly. He took it up about 
‘was so low that I flew almost all the way fifty feet, slid off on one wing, and came 
to Monmouth, Illinois, to get enough al- down with a bump. He wasn't even 
titude to turn around and come back and scratched, but he was mad as a hornet. 
jut in new gas. T guess “Slim” thought He took off his helmet and goggles, threw 
hhad started off for a distance record. them on the ground, and jumped tup and 
‘When we weren't ost barnstorming, down on them. ‘Then he walked off and 
we would be fiying at Lambert Field in left the plane where it fell. ‘That broke 
St, Louis. Once we tried “baching it,” me all up. I didn’t own the ship any 
living at one of the hangars at the field. more. But I hated to see her go that 
Every so often we would get hungry fora way. 
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Where the World’s Fastest 


NUSUAL features in the design 
‘of the German steamship Bre 
mer, new speed queen of the 
‘Atlantic, are depicted on these 


pages. They show why she was able to 
tace into New York harbor, the other 
day, with a record-smashing mark of four 
days, seventeen hours, forty-two minutes 
from the French port of Cherbourg, and 
then, on her return trip, to lower the 
fecotd between New York and Plymouth, 
England, to four days, fourteen hours, 
and thirty minutes, 

‘On her westbound run the Bremen 
eclipsed by eight minutes less than nine 
fours the record of the Moureiania, 
which had held the speed laurels of the 
tea for twenty-two years, The Bremen's 

rage. speed. was. 282 knots—about 

setwe' land ‘niles. an hour, In the 
tastbound crossing that followed. she 
iminained an average of 27.9 Knots 

Fastest, most powerful, thied longest 
and fourth largest merchant vessel in the 
tworld, the ten-deck Bremen i sid to have 
Tost $20,000,000 to build.” She is a four 
crew, $0,000-ton oil burner with geared 
Steam turbines, and can accommodate 
3200 passengers. ‘Only the Majestic and 
the Liviathon surpass ber length of 888 
feet from stem to rudderpost, as vessels 
fre. measured for comparison 

Shipbuilding, as represented in the 
four-day. Bremen, has made 
tremendous advances. since 
the little Sasunnah, first ship 
to cross the Atlantic with the /. 
tid of steam, in 1819 sailed 
and steamed from Savannah, 
Gay to Liverpool, England, 

‘wenty-nine days. The 
sman Hiner is anew 
departure in ship- 
balding, even from 
the ‘most modern of 
present-day vessels. 


ELECTRIC 


LIFEBOAT LAUNCHING 
‘SYSTEM 


a, 


ED LIKE RAINDRGR, 
STVING RESISTANCE 


Pa RANE 3 ANCHORED 
I LEE OF FORWARD, 


Se VENTEATORS 00 
WOR OF MANESHALL 
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) Cera Liner Gets Its Speed 


P poeecan 
DN SWIVEL BASE 


power at full speed and make it the most 
powerful liner afloat. They turn the 
four. screws through’ single reduction 
gearings that step down the propeller's 
peed to one tenth that of the turbine 
shaft. 


Innovations in passenger accessories 
are electric directories on each deck to 
help passengers find their way about the 
hip; decks that are unobstructed by ven= 


turbine tilators; a remarkable shooting 
machinery can attain with flying targets projected by an 
A BULBOUS bow that presses water 100,000 horsepower, the four smaller picture lantern; magnetic clocks 


down instead of to the side, anew high-speed turbines ‘that drive the Bre- staterooms, regulated from the navigat- 
style of streamlined rudder, and a men ing bridge; and a new type of steel davit 
that keeps the motor- 


the sea by the pro- fed, radio-equipped 
apellers helped the Bre Iifeboats out of passen 
mew to earn the title of gers way on the sun 
the fastest liner. Geek, realy to be 
Streamlined through launched instantly 
out, even to the fun merely by pressing & 
els, the Bron c Barton. Accmprened 
ows abape, bulging in air catapult launches 4 
front and tapering be : ‘ {mail plane from the 
i top deck when the ship 
fer the least resistance iStnear port, 
to water and air. ‘The Every modern safety 
shape assumed by a device” i's _ present. 
falllng raindrop is ap- E Fourteen water-tight 
pledtothefunnelsand, bulkheads make the 
tinder water, in. blis- Bremen practically 


ters—one on’each side sinkableand the 
which give the vessel and turbines are in two 
her pear-shaped bow. ancestor of vieam apd ai. This alt ime SS Bremen war bultfer thesame nein i857, TOUS. 


Ais Rocket at 
Roof of Sky 


Goddard Tests New Missile 
to Explore the Upper 
Air for Science 


By ALDEN P. ARMAGNAC 


ALL group of experimenters 
carried & heavy cylinder of steel 
to the outskirts of Worcester, 
Mass., the other day. They set 

ion end at the base of a steel tower forty 

feet high at the center of a vacant field. 

Its ahape revealed it to be a rocket—but 

such a rocket as a small boy might drea 

of the night before the Fourth of July 
was nine feet high, and twenty 
inches in diameter 

“The experimenters fitted the rocket on 
rails that ran up the sides of the tower, 
then retired to” the safety of a small 
wooden shack a few yards away. One of 
them closed an electric switch. A spurt 
af fam shot from the rocket a it sored 
skyward, 
rst reports from the astonished city 
of Worcester said that a huge meteor had 
exploded. Witnesses informed the Wor- 
ester police station that an airplane in 
flames had shot across the sky and blown 
up. Two police ambulances dashed 
through the streets looking for the sup 
posed victims, while an airplane took off 
Tonid in the search. 

“The cause of all the excitement proved 
to be a test, by Professor R. H. Goddard, 
head of the physics department of Clark 
University, of a sky pro- 
jectile that he invented 
to explore the upper air. 

‘liquid propellant never 

before used in any rock- 

et drove thelatest model, 

which is the climax of + 

experiments costing 

$13,000, "With the neve 

explosive Professor God- 

dard expects to shoot a 

rocket to heights never 

before attained, Tt one 
could reach a height of 

200 miles above the earth 

it might obtain data of 

great’ value to science. 

Even a twenty-mi 

rocket would be an in 

valuable aid in answer- 
ing the mystery of what 
is.at the top of the sky. 

Professor ‘Godda 
would equip high. 
tude rockets to. bring 
back four kinds of ree 
ords—samples ofthe up- 
per air for chemical anal- 
ysis, measurements. of 
iemperatures and pres- 
sures in outer’ space, 


It 
ight 
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photographs of the sun's ight far above 
the atmosphererwhere the ultra-violet or 
““bealth” light is supposed to be much 
more intense than at the earth’s surface; 
‘and observations of high-altitude weather 
conditions for aviation. 

To bring back air ‘samples, such a 
rocket might be fitted with a chamber 
timed automatically to open at a certain 
height, trap a small sample of ale, and 
close again for the descent. It could carry 
also the standard instruments now used 
‘on small sounding balloons, which are sent 
up by the Weather Bureau to measure 
temperature and pressure and which never 
reach more that fifteen of twenty: 
altitudes. A sun camera," combining a 
‘camera and a spectroscope, would be used 
to analyze the sun's light. 

When Professor God- 
dard's new nine-foot rocket 
soared over Worcester, he 
‘himself was eagerly observ 
ingits fight. The last ofits 
explosive used up, it turned 
earthward. A parachute 


| 


‘opened and gently lowered to the ground 
the empty steel shell. Professor Goddard 
recovered this and found still intact a 
camera and a barometer that had been 
sent aloft, 

“The height, though not great 
fessor Goddard told Porurak Science 
Moxritty, was sufficient to demonstrate 
clearly the satisfactory operation of the 
rocket. Such a device is capable of ex- 
ploring the high atmosphere and even the 
regions beyond.” 


S LONG ago a3 1916 Professor God~ 
dard proposed his scheme to reach 
great altitudes, Te enlisted the aid of the 
Smithsonian Institution in his research, 
which was also watched with interest by 
the American Association for 
the Advancement of Science 
and by the United States 
Government, In the years of 
work that followed. hed 
Stroyed several unsat 
tory models before he arrived 
at a practical device, The 
first Goddard rocket, patent- 
ed during the war, contained 
rutile charges fo be fired 
one alter another. After lab- 
oratory tests this design was 
modified. In the new design 
the explosion is continuous. 
Tn the course of his experi- 
ments there have been ‘per~ 
stent reports that Goddard 
planned to shoot a rocket to, 
the moon, where its arrival 
was 0 be marked by the ex 
losion of a heavy chat 
Hashlight “powder. visible ° 
‘through powerful tele- 
scopes. Professor God- 
Gard never has denied 
that his invention 
prove adaptable to such 
& venture, but his pres- 
Jans are much more 
racticable. It is, said, 
wwever, that, with & 
sufficient charge of explo- 
sive one of hisprojectiles 
might even escape from 
the earth's “restraining 
gravity. and become a 
man-made meteor inout- - 
er space, 


‘The baby car weighs only 600 pounda Ifthe 
river runs out of gun, he can push It to the 
hearest filing station. Wight” A closeup 
‘owing the adequate room in the divers seat- 


‘TWO-PASSENGER automobile, 
only five feet between wheels, and 


cht that a man of average 
trength can lift the wheels from 
the ground, is the latest arrival in motor- 
dom, At this writing three of the motor 
‘dwarfs have been built, and the car is ex- 
‘pected to appear on the market within six 
months, Its proposed selling price, based 
‘on & production of 2,000 cars a day, is 
$200. Tt is said to cost only two cents 

mile to run and garage cost is nil, since it 
{s planned to deliver the car in a weather- 
pio! packing case wth hinged doors that 

uses it permanentl 

‘The extraordinary midget can be parked 
{in half the space required by an ordinary 
car. Tt turns completely around without 
eroding the centerline of the average 
road. Being a foot less in width than the 
standard automobile, it, can 
sneak in and out of traffic jams. 
On the open road a speed of 
more than sixty miles an hour 
is claimed for it. 

‘The new car isa midget even 
by comparison with the small 
cars that are common in Eu- 
rope. Its sixty-inch wheelbase 
is the shortest ever. The small- 
est American car now in pro- 
duction has a. wheelbase of 
10334 inches, ‘The new car 
weighs only 600 pounds, and 
is said to run fifty miles on a 
gallon of gasoline. 

Radical departures from con- 


POPULAR SCIENCE MONTHLY 


ventional design make the toy-sized car so 

aes may be rolled about with one 
id. Tt has neither chasis nor sprit 

There are no asles, in the usual sense of 


25 


$200 Midget Car 


Parks in a Box 


New Toy-Sized Auto 
with 60-Mile Speed 
May Be Sold by Mail 


the word. Each wheel is independently 
attached to the underside of the body. 
‘The car has just half the usual number of 
parts for a conventional automobile, 

‘The inventor is James V. Martin, an 
airplane manufactarer of Garden 
N.Y. His knowledge of plane construc: 
tion “helped to. dispense with heavy 
springs which are standard on other cars. 
Tnstead of springs, each wheel is sup- 
ported by a coll of “aviator cord," which 
absorbs shocks in airplane wheels, With 
‘core of rubber strands and a protecting 
web of fabric, this cord is designed to last 
for 25,000 miles of driving, after which 
it may be replaced inexpensively. 


WER reaches the rear wheels through 
P: diminutive diferential gearbox a 
tached rigidly to the body. Light shafts 
drive the rear wheels through fabric 
versal joints. These enable the wheels to 
roll comfortably over inequalities in the 
road. ‘The front wheels swing wide for 
easy steering. The shaft through which 
support the front of the 
+ car does not bounce up and 
down with the wheels, as it 
would if springs were used. 
‘This minimises unsprung 
{ Meipke” that tire-punishing 
that is not supported on 
po 
Despite its small size, the 
four-cylinder, air-cooled motor 
that drives the car is said to 
develop twenty horsepower. 
Tits unique cooling system con- 
ts ofa jacket completely i 
losing the motor, and through 
which a fan forces a blast of 
cooling air. The “radiator, 


which is simply an ornamental 
dummy since no water is used 


jes re standard. An locas 
starter now used may be re- 
fn future models by a 
Starter like a motor: 
eycle’s that can be operates 
from the driver's seat. 
Besides the two-passenger 
closed model, the inventor has 
completed designs for a four- 
passenger pleasure car and a 
-ton commercial truck of 
the same short wheelbase, the 
latter to weigh only 700 pounds. 
A large mail-order house is re 
ported to be considering selling 
the new models by mail. 
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Puling Count Zeppetia's 

trans ocean siehipe 
‘Atlantic sunset view 
lot house of the Graf 
in, america» bod, 


The Zeppelin Grows Up 


From a Cranky, Motor 
Ocean Airliners 


ed Balloon to Gigantic 
The Story of Count Zeppelin 


and His Long Struggle to Perfect the Dirigible 


WO airships of size greater than 
‘any ever built are soon to go under 
construction at Akron, O., for the 


United States Navy. ‘Two other 
American ships of the same 6,500,000 
cubic feet gas capacity, are being 
designed for commercial service 
‘over the Pacific between Cali 
fornia and Hawaii, while a pi 
ect is reported 


sevice. 
Commercial ships will accommo- 
date eighty passengers; and, 
inthe ‘Navy ship wil Inclose 

assenger compartments and 
‘motor within the hulls novel 
departure in design made pos- 
Sle by the use of nor inflam 

gas for iting 


R100 and A101, one of which 
uses girders of ‘stainless steel 
instead of the hard aluminum 


alloy, duralumin. 

‘These new airships, and the 
flying exploits of the Graf Zep- 
palin, which at this writing was 
Attempting the frst airship voy- 
age around the world, form the 
latest chapter in the story of the 
rigid. airship's development — 
the story of the Zeppelin and of 
Count Zeppelin, their builder. 


By WALTER E. BURTON 


On a July evening in 1900—three 
years before the airplane had been i 

vented—a 420-foot airship shaped like a 
hhuge lead pencil was towed by group of 
men out of its floating hangar on Lake 


Constance, on the German-Swiss border. 
At the ends of restraining ropes it as. 
cended to a height of seventy-five fect. 
Then the ropes were cut and two sixteen 
horsepower motors on the airship started. 
This shi 

abbreviat 
pelin— 
ship) was the first Zeppel 
First it nosed down a little. 
‘Then the propellers took hold 
and it sailed gracefully upward. 
A few moments later it began 
to behave strangely. First it 
would advance a few hundred 
Then, for no ap 
son, it would reverse 
upan equal distance. Failure of 
a sliding weight that balanced 
the craft had put the steering ap- 
paratus out of commission. “But 
those on the ground did not 
know it. Aboard the cranky craft 
its inventor, Count Zeppelin, 
managed to’land it safely with 
its four other passengers. 


VHUS was fulfilled, 

what erratic fashion, the 
Yentor’s dream of many years 
The adventurous Count. Ferdi- 
and von Zeppelin, born in 1838, 
fon the German shores of Lake 
Constance, long had held the 
vision of great airships for com- 


Ocronen, 1929 


& mercial and military operations. It was 
in America that his idea took definiteform. 
‘After graduation from a military school 
at Ludwigsburg, he had become a lieuteh- 
ant in the Warttemberg army. But the 
quiet life of a peace-time garrison 
appeal tohim. At that time the Civil War 
InA perc beckoned to advent ars 
its the world over, anc in found it 
an excuse to “add to his military educa- 
tion." He came to the United States and 
joined the Union Army as a volunteer 
officer. By chance he was assigned to a 
loon corps. AtSt. Paul, Minn.,he made 
his first balloon ascension, followed by 
many more in the weeks that ensued. 


= THIEN the idea came to him that 
power-driven balloon capable of being. 
steered would be a valuable invention— 
‘an impression heightened by his hunting 

© parties with other officers, in their free 
time, through sparsely inhabited regions 
of the Missssippl Valley, A dirigible— 
“steerable”"—balloon, he became con- 
vinced, would provea boon for reaching in- 
accessible, unexplored places of the earth. 

Tt was a long time, however, before his 


a 


to'repelr a. damaged "oll tank 
half-formed ideas took defi- 
nite shape, Meanwhile he 
served in the Franco-Prus 
‘san war, saw balloons carry 
messages from besieged 
Paris, and perfected his own 
lans for aself-propelledbal- 
loon, By 1873 he had com- 
pleted a design, on paper, for 
4 dirigible—a design that, 
with later improvements 
was the basis of the LZ-1, 
«the world’s first successful 
rigid airship, 
ERHAPS no single ma. 
‘chine of modern science 
hhas demanded of an inven. 
tor more optimism and 
faith than the rigid airshi 
In a branch of engineering 


that requires some of the 
most intricate of all math- 
ematical calculations, 
Count von Zeppelin bad no 
precedent to go by. The 
wonder is that he produced 
ship that would fly at al. 


‘And itis not surprising that 
the King of Wurttemberg 
to whom Zeppelin appealed 


for aid to build his first 
machine in 1887, failed to 
proffer assistance, 
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With no experimental data, nothing 
but his own imagination todraw upon, 
Zeppelin perfected his plans. He lore: 
S207 that an shi, to cary freight 
ani rs to distant ports, must 
Peal huge craft. In such a ship tt 
‘would be foolish to trust the valuable 
lifting gas to a single compartment. 
So Zeppelin worked out the multiple- 
cell principle. He put the gas in a 
number of separate compartments, 
‘One or more could be destroved, and 
the gas lost, without causing the ship 
to fall. Moreover, cross-partitions 
that separated the gas chambers would 
keep gas from surging from one end 
of the ship to the other and would 
improve her stability. Another revol- 
utionary idea was the introduction of, 

i framework of light metal gir- 
ders, covered with cloth. 


‘of anengincer named Kober and added 
the finishing touches to the main prin- 
ciples he had already laid dows. In 
1894 Zeppelin submitted the plans to a 
special committee of leading German 
scientists. ‘The group failed to recom- 


mend the building of the airship—though 
it could find no flaw in the specifications 
Now a man pas idle age, fight 
ing to make his invention come true, 
Count Zeppelin at sisty succeeded i 


taining support to bulld his first. ship. 
And then an unforescen event almost 


‘The late Count Ferdinand von Zeppelin, creator of 
<irigibies. During Amerien's Civ War be served 
fs balloon corpa cicer in the Union Army: 


ruined his plans. Another group of ex- 
perimenters had built, near Berlin, a 
rigid airship about 150 feet long, of es- 
sentially different design, and coveres 
with metal. Unlike all previous “rigid” 
airships it succeeded in getting off the 
ground, But on its first trial ight it 
tale « forced landing and was completely 
‘wrecked. ‘The framework was too weak. 
Only’ aiter great difficulty did Zeppelin 

‘convince his supporters that 
this was not a fault inher- 
cent with all ips. 


HOUSE his frst cre- 
ation, Zeppelin built, on 
the shores of Lake Con- 
stance, a structure un 
any other in the world—< 
shed that floated on 
ater. Tt was a huge build- 
if even by modern stand= 
ards, 450 feet long, with 
eleven windows at! each 
side to admit light to the 
{great single room where the 
Zeppelin was to be built. 
Tt floated on ninety-five 
Pontoons, some of which 
supported an ingenious de- 
tachable floor. “This floor 
when unhitehed from the 
restof the hangarand floated 
out in the ake, was, to 
serve as a launching plat- 
form for the dirigible. The 
shed was anchored at one 
end 80 that it couldswing in 
the wind, keeping the mouth 
always on the leeward side 
to facilitate handling the 
airship. After this structure 
‘was built, it narrowly missed 
disaster several times, when 
heavy winds tore it from 
its moorings and_ threat- 
‘ened to dash it on the shore. 
From naval dockyards at 
Kiel, Zeppelin obtained a 
number of huge ship’ an- 
chors, and at last he was 
ready’ to build his airship. 
Under direction of Zep- 
in’s builder, Herr Kaub- 
seventy carpenters and 


‘Aveld photo showing Count Zepain ringing « 
Contraction ot thi 


carly Zeppelin's ar 


thirty mechanics fitted seventeen individ 
val gas cells, holding in all about 388,000 
cubic feet of hydrogen gas, into the 420- 
foot-long framework. Aluminum rods ran 
from one end to the other to form this 
framework, braced by many-sided “rings” 
seteight yards apart, Held rigid by in- 
numerable cross wires, they looked like 
a row of great bicycle wheels, A light 
network of ramie, a vegetable fiber, cov: 
‘ered the frame members. Between each 
pair of rings was placed one of the hydro 
‘gen gas bags of rubberized silk cloth, each 
capable of holding a gas supply for two or 
three weeks. Outside the aluminum 
framework, a skin of cotton cloth protec 
aluable gas in the cells from sun 

Each filling of the ship cost 
00 and took fully five hours 


honvepower motors— 
each less powerful 
than those which 
tun the amallest Am- 
trican automobile to- 
day=drove the alum 
{num propellers of the 
big skip. Thele 
inttive five-foot gon: 
dolas fore and “alt, 
connected by a cat 
walk, were swung far 
enough below the hull, 
inkinize fire dan- 
er. Sufficient fuel 
ould be carried for 
ten hours of fight 
ol feature, al- 
mentioned, was the b 
ing apparatiis—a 660-pound lead 
went attached by a 
between the two cars and moved 
forward or backward by a wind 
lass, Thus the ship's navigator 
coud tilt the nose up or down 


HIS was the ship that 
‘out on Lake Constance in 
1900, before the eyes 
nautical experts. Crities we 
spoken in their doleful predictions 
of mishap. They declared the « 
ship would bend with the weight 
of the gondolas under its ex 
They feared the ship woul 
over in mid-air because, they 
its center of gravity was too high 
Some said the motors were | 
lose to the bull and would cause 
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{arebich i wee but, and launching lator, 


an_ explosion. # - 
But the first test fight, in which ear of the huge new Bait 
the ship flew at a speed of more Above: Crowds watching © 


Ocrosen, 1929 


than thirteen miles an our, proved these 
fears groundless. Later it made two 
short, successful fights, and was then 
dismantled because it cost too much to 
run. But it had proved that Zeppelin's 
dream was practical 


early ventures, Zeppelin was 
ipped by lack of reliable mo- 


Tn 1905 he built the 1. two 
ighty-five-horsepower engines, It made 
a forced landing in a field and a storm 


tore it to pieces before it could be re- 
paired, Zeppelin built a third ship almost 
‘exactly like it, but with stabilizers added 
to the stern.’ It developed a speed of 
twenty-nine miles an hour. The German 
Government became 
interested. and com: 
missioned himtobul 
1 larger ship, the ille” 
fated LZ-4, with 100. 
horsepower motors. 
Zeppelin flew it over 
the Swiss Alps to 
Lucerne and» back 
again on July 1, 1908, 


tention, 
mph he proposed to 
follow with at 
down the Rhine Val 
ley. But another 
storm catised another 
forced landing-—a nd 
this time the ship was 
1m its moorings and sailed 
i sth one aboard “Ai 
whirled skyward, something ig- 

ted. the hydrogen. - Instantly 
the, bag as envelaped in flame 
A few, moments later Zeppelin 
was staring at the twisted skele-® 
ton of his latest efforts, 


Mi 'criat Zeptlia woud nevet 
build another dirigible. But, aided 
bythe financial support of the 
German people, he had reaches 
n of his ‘fortunes. In the 
ears that followed, before the 
ar, six of his dirigibles, put in 
service, carried 37,200 

rngers safely on 1,600 flight 
ing 90,000 miles and remait 
ing aloft a total of 3,200 hours. 


ANY thought then that 


At the outset of the war, the 
German Government  comman- 
deered all (Continued on 


¢ 


* of the fruits that they 
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’ Plant “Pills” Grow Bumper Crops 


‘wit commercial erie; (3) in water ony 


MANCIPATION of farmers and 
rowers of fruits and. flowers 
From the vagaries of soil, season, 
and. climate ) 
discovery, of revolutionary im 
tance in erop production, announced 
the department of plant physiology of 
the University of Colifornla, Through 
the use of a chemical “plant pill,” a 
ministered to plants grown in. shall 
tanks of water, cereal and vegetable crops 
now are made to thrive under desert 
conditions of heat, arid soil, and lack of 
humidity. Fruits and the fruitlike vege- 
tables are brought to ripening ahead of 
normal time, and flowers of numerous 
varieties, usually blooming only in 
summer, are provided for Christmas and 
New Year's. 
Production of wheat, barley, rice, and 
cotton is increased from 
twenty-five to fifty per 
cent, Beets, carrots tur- 
nips, and ’ other "root 
crops are speeded to full 
development twenty to 
thirty days ahead of 
normal, their 
mented by sisty percent, 
without, loss of ‘tender: 
hess. Tomatoes, grown 
by the new method 
alongside those cared for 
in the standard manner, 
show quantity. increases 
of as high as forty per- 
fenty with larger ‘and 
heavier fruits. » Berries 
are made to ripen early, 
‘and the size and number 


produce nearly doubled. 


OT since the death of 
Nes Turban, the great 

plant wizard, has there 
been a discovery of such ap- 
parently revolutionary import- 
ance to the farmer and back-yard 
gardener as that which Mr. Dunn 
describes here. Fields of grain 
and vegetables flourishing on the 
desert; summer flowers blooming 
at Christmas; five-inch pansies 
and double-sized potatoes—these 
are a few of the marvels of a new 
scientific agriculture which re- 
places arid soil with shallow tanks 
of water fertilized by the intro- 
duction of life-giving chemicals. 

By 


H. H. DUNN 


Full blown roses are produced in sixty- 
five to eighty days in normal house 
temperature in midwinter. Pansies four 
and five inches in diameter are common, 
Sweet peas five feet high and laden with 
blossoms are brought to bloom from the 
seed in sixty to seventy days, and in some 
instances much less. Dahlias are made to 
blossom in two months in standard home 
temperatures, with the mercury at freez 
‘Other common garden 
re made to provide flowers in 
winter as readily as in the summer. 

Fully five thousand experiments over a 
period of five years have resulted in this 
discovery, which Dr. W. F. Gericke, head 
of the department of plant physiology, 
calls the greatest gift to agriculture since 
the science of fertilization of soils was 
worked out.” In this opinion he is sup- 
ported by the College of Agriculture at the 
University, and by scores of plant and soil 
experts, graduate students, and com- 
mercial florists, who have contributed ta 


‘ste sized cama shown at the left snd right hold 26 to 6 salen of untrestedvaritien 


Panted in October, these sweet pean grown by 
{he plant pill proceas boomed in’ December 
tod Jenuary.. Though raised gut of ther ua 
Setnon, the vines grew more than ve fet tal, 


the experiments under Dr, Gericke’s 


In brief, the secret of this new method 
of sp ent consists in 
administering combination doses of the 
seven elements of plant food, in the exact 

antty and quality required by, each 
diferent form of vegetable growth, These 
elements, combined in capsules, are intro- 
duced and dissolved in the soil or water 
where the plants are to grow, Bound to- 
gether in a short tube, or cylinder, by 
means of a composition somewhat similar 
to plaster of Paris, the chemical combina- 
tion contains nitrogen, phosphorous, mag- 
nesia, iron, potassium, and sulphur, the 
binding composition supplying the neces- 
sary calcium. In early experiments, an 
oval form of the “ plant pill” was used, but 
later tests showed that the cylindrical 

form dissolves more equ- 
ably and distributes its 
contents more evenly. 


Traits lone, serie of 
experiments whichled 
io the discovery, it was 
found that each variety 
of tree, cereal, vegetable, 
or flowering’ plant de 
mands a different co 
Srdination of some or all 
of the seven elements 
mentioned above. Fur- 
ther investigations de- 
termined the exact com: 
position best adapted to 
the development of each, 
‘The composition which 
would produce sturdy 
sweet pea vines and 
abundant blossoms, for 


x 


‘example, had no similar effect on 
tee cron pee Ecpainens 
with you ts and cutting 
However, revealed that the chem 
ical combinations could be cut 
down to about a score, each one 
heing best adapted to'a certain 
‘group of plants, 


TPE, theovesy then, was sp- 
plied to commercial flower 
growing, without profit, but mere- 
ly to learn if flowers could be 
speeded up in such quantities as 
to. make them commercially 
valuable. Roses, pansies, sweet 
peas, dahlias, and other fowers 
50 produced in quantities 
‘December and January, 
29, by florists working under 
3 direction. Cost of 
this midwinter production of 
summer flowers was no greater 
than production by ordinary methods in 
the warmer season. 
though the “plant pill” has been ap 
plied successfully in soil, the best medium 
of growth is water, about one quart to 
each plant, Rose cuttings, recently 
rooted and placed in water with the 
proper combination of fertilizing ele~ 
ments, doubled. in size and presented 
quantities of full-blown flowers, of large 
size, in eighty-five to ninety day’. Sweet 
peas grew from sced and blossomed in 
Sixty day's and less. Dablias, from seed, 
developed tubers, plants, 
in ninety to one hundred 
Hundreds of other experiments, of far 
greater economic importance, were car- 
Fied on with cereal and vegetable crops, 
and with fruit-bearing shrubs and trees 
Remarkable success has been met 
the cereal and vegetable fields. ‘I 
of asparagus stalks was increased 
100 percent, without impairing 
‘or decreasing the number of stal 
Potatoes were inc 
half, without enlarging the p 
altering the average number of tubers to 
the hill, Yieldof tomato 
fs vas increased by 
forty percent, with no 
audition to the size of 
the vines, or the area 
‘occupied by each. 


HIS crop develop. 

ment was in sol 
‘urther experiment 
during the last summer, 
however, showed de- 
cisively "that if the 
food plants were grown 
in water, instead of 
earth, the rate of growth 9 


‘could be grown on the same area 


periments with wheat, cotton, tobacco, 
and cabbage showed the same result 
Cotton was brought to bearing of full 
bolls in ninety days, Wheat grown in 
water with the plant pill made twice the 
growth of the same variety in water with 


the best commercial fertilizer, an more 
than’ fifty percent greater growth than 
when planted in soil with the plant 
solution. 

From these results, Dr. Gericke and his 
assistants, with the backing of the Uni- 
versity of California, started experiments 
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Some of the laraest potatoes ever peo= 
‘nce, grown withthe plane pill nother 
‘tse unferaed fk, Right: A cake of 
{he pl material for Sac ms lete sce 


with tank production of food 
crops, to determine costs of such 
production on a commercial scale. 
Te was found that tanks six to 
eight inches deep were best adapted to 
the growing of all vegetables and cereals 
in the solution. At first tanks or trays 
about twenty feet long by five feet wide, 
made of wood and lined with tarred 
paper, were used. The paper was brought 
‘out and over to form a cover for the tank. 
In this top, small holes were punched 
close together. ‘The seedlings were set out 
in these apertures, with their roots reach- 
ing the water in which had been sus- 
pended a number of the “pill. 
In this manner it was 
A that 150 to 200, 
int mare vegetables 
be grown in a 
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iven area than by the present 
method of planting in soil, while 
as has been said, the size and 
rapidity of growth were increased 
‘All root crops, such as 

carrots, turnips, beets, radishes, 
sugar beets, and parsnips, showed 
same increase in size and 
sumber. With “head crops,’ 
such as cabbage, cauliflower, 


celery, and lettuce, the number of 


erially, but the rapidity of 
wth and size of each plant 
showed ‘large gain over those 

ted in soll, oF in water without 
the composition, 


‘ONTINUED _experi- 
ments. along these 
economic lines, howeve 
led to the conclusion that 
the shallow concrete tank, 
‘covered with tarred paper, 
‘or with heavily galvanized 
wire netting of small 
mesh, over which loosely 

woven burlap is. I 
Forms the best medium for 
the commercial produc 
tion of vegetables and cereals, ‘The 
separate jar, or the papertined, wooden 
tank, are considered best for the home ot 
commercial growing of flowering plants. 
Going into costs, Dr. Gericke and his 
associates found that an acre of level land 
can be covered with concrete tankage, 
zt inches deep, divided into sections 
tnd laid iat on the surface of the earthy 
for a maximum of $250 in any part of the 
United States, where materials are expen- 
sive and labor costly. In other parts of 
the world, itis believed 
that the same coverage 
‘can be made at $150 to 
$175 an acre, In tracts, 
of five acres or more, 
Such as the average 
commercial vegetable 
garden, cost of tank 
construction in this 
‘country can be reduced 
to about $200 an acre, 
‘Thus, the tankage to 
‘er a five-acre field would cost $1,000, 
for about three times the expenditure 
to place that tract in good con- 

+ vegetable growing each year. 


Boe ns kas een cone 
{racted, itis a permanent improve: 
iment, with a hfe of 
about fifty years, No 
cultivation, erigation, 
thinning, or weeding is 
necessaty, beyond Al 
ing the’ tank with 
Maier and placing the 
Rew composition in i 

With the rapid growth 
of vegetables and ce- 
reals, as demonstrated 
at the University. of 
California, about twice 
as many crops can be 
grown 4s now. This 
Speed of growth tends 
to shut “out insect 
Best, a5 docs als the 
Separation “of plants 
from soil, whence come 
(Continast on pope 150) 
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v A STRANGE 
‘insect 200" 

was estab- 

lished recent- 

ly in England, ‘The 


government experts 
in charge of it spend 
their time caring for 
armies of little six- 
legged. soldiers 


tive to growing cro 
ighters are being shipped to differ- 
{the Empire to ald the farmers. 
‘In California, a similar experiment is 
ping on. Dr, Stanley E, Flanders, of the 
niversty. of Calilornia, is breeding 
billions of gnat-sized members of, the 
family: which lay their eggs within 
get eggs of other insects, particu- 
larly thove of harmful moths. ‘The wasp, 
larva, after it hatches, grows within the 
| egg, destroying the moth that was to 
‘aemerge. In answer to a rush order, not 
Tong ago, Dr, Flanders sent 100,000 f the 
microscopic wasp. eggs across the conti- 
nent by air mail. They made the journey 
ina small tin can, 
‘Among the enemies of injurious farm 
ts is the most dauntless battler of the 
Work, a steel-blue and orange 
bullet on wings called the digger wasp. 
Te will attack other insects a dozen times 
is'ng, and even makes a fearenson- 
slaught’ upon the tarantula, the great 
‘venomous spider of the Southwest, there 
by earning the name of “tarantula 
hawk.” 
"This inch-long wasp with threadlike 
‘waist and orange band is a real friend of 
man, for the chief objects of its attack are 
-esttuetive eaterpilaes of the eutworm 
rarcty. J. J. Ward, the English ento- 
Srl Topcon ut in one wetion ed 
Devonshie, he found thousancls of digger 
wasp burrows without discovering a 
single caterpillar in them, indicating that 
the wasps, during the previous year, had 
almost exterminated the caterpillars. 


'T IS near the mouth of these burrows 
that the wasp engages in its dramatic 
Conflicts. ‘The female digs the burrow and 
docs the hunting. On a hot July day, she 
begins work. Nervous, transparent wings 
aguiver, she alights on a dry bank or 
roadside, Digging like a dog with her 
front legs, she grabs up little chunks of 
dirt between her mandibles, then jerks 
hher head sidewise to toss the small pel- 


sects that prey upon fhect's daven Sen Matte” Note the Wasp searches for a 


‘other insects destruc- tivendlite waist and timmaparent' wings stone just the size to 
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’ The Bulldog of the 
Insect World 


By E. BADE 


lets out of the way. 

Sometimes, it re- 
quires a day'to bur- 
row three inches into 
the wellpacked earth 
and hollow out a 
chamber about an 
inch across at the 
bottom. When the 
work is done, the 


lug the mouth of the 
hole. She may spend an hour bringing 
and discarding stones before finding one 
that fits, ‘The tunnel plugged, the hunt- 
ress seeks her prey. 

‘At the sound of her approach the 
caterpillar struggles to resist the attack, 
Te rolls and unrolls itself, throwing its 
body about frantically. But the wasp, 


swooping down like a bawk, straddles her 
victim, grasping it by the neck with hee 
mandibles. Rearing high on her legs, she 


lifts the front end of the worm from the 
ground and with strange instinctive 
Knowledge of anatomy, curves the end of 
her abdomen down, plunging a poisonous 
stinger between two segments near the 
central nerve cori. Instantly the cater- 
pillar relaxes, paralyzed. The by} 
needle of the stinger punctures half 
dozen other places to insure that the vic- 
tim will remain alive, though unable to 
move, for a week or more. 


BELORE eveging the caterpillar t 
the burrow, the wasp carefully tu 
it over on its back 20 that the logs will 
not offer added resistance in pulling it 
along the ground. At the entrance of the 
tunnel, she lays an egg on the 
‘victim, before tugeing it underground to 
form s Uivng storehouse of food for the 

rvae. Later, a second caterpillar is 
added to increase the larder. 

‘The mouth of the tunnel is then filled 
with dirt, which is pounded down by 
means of a stone hammer—a pebble held 
firmly between the mandibles. Some- 
times, a bit of wood is used in place of a 
pebble, and once a wasp was seen ham- 
mering down the soil with the leg of a 
grasshopper. 

‘Two or three days after the nest is 
sealed, the larva hatches out. It con- 
sumes the caterpillars and then spins a 
pale yellowish cocoon in which it rests 
tuntil the following June, when it emerges 
asa wasp. Every fall, the parents are 
killed by the (Continued om page 152) 


Fifty Years of Flameless Light 


The World Pays Tribute to Thomas A. Edison on 
the Golden Anniversary of the Incandescent Lamp, 
Which He First Made to Glow with a Bit of Thread 


OVERNMENTS and institu- 
tions throughout the world on 
October 21 will pay tribute to 
‘Thomas Alva Edison, the 
world’s greatest inventor. That 
day marks the fiftieth anniversary of his 
invention of one of man’s most important 
contributions to man—the practical in 
candescent electric ‘In celebration 
of Light's Golden Jubilee, cities through- 
‘out the land will glow with colorful elee- 
trical displays. Impressive ceremonies 
have been prepared. A special postage 
stamp has been issued by the United 
States Government in honor of the genius 
who turned night into day. 
it was just fifty years ago that the 
Wizard of Menlo Park, working in his 
tiny laboratory in New Jersey, tooka bit of 
carbonized cotton thread, and introduced 
it intola globe where it glowed brightly for 
forty hours—a light without flame. This 
after many years. of experimentation, 
during which he labored unceasingly to” 
ward the solution of a problem which 
many experts of the time considered so 
impracticable as to be classed almost with 
perpetual motion. ‘That problem was the 
production of an electric lamp, econom- 
Keak and convenient enough to provide 
illumination in any home, shop, oF office. 


FEW years before Edison began 

‘work on the subject, the carbon arc 
light had been introduced for street light- 
ing. Edison's ‘experiments early con- 
vinced him that this form of illumination 
would not be workable indoors. He saw 
that the only solution was an incandes- 
cent filament—one capable of high re- 
sistance to electric current, whose light 
‘might be turned on or off at will. At the 
outset he tried to carbonize paper for the 
filament between charged wires. The 
heat consumed it. Experiments with 
many other substances—even human 
hait—failed likewise. Meanwhile he was 
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busy developing a glass bulb in which the 
filament might be made to glow in a near 
Yacuum. Night and day he and is a 
sistants labored in the laboratory, until 
the glowing bit of cotton thread rewarded 
them at last. 


UT with that first electric lamp, Edi- 
son's quest for the perfect incandes- 
‘cent light was by no means ended. For 
many years he experimented with every 
procurable fiber in search of one that 
‘would resist intense heat. Chance, com- 
bined with the great powers of observa- 
jon and concentration which are among 
is most notable characteristics, assisted 
im in finding the fiber he sought. While 
fanning himself one hot day he observed 
the tough strip of bamboo running around 
the edge of the fan. Within an hour he 
hhad cut the strip, carbonized it, and intro- 
duced it into lamps. The result was what 
he desired. It gave an excellent light and, 
what was more important, proved satis: 
factorily durable. 

Tn an effort to find the best kind of 
bamboo for this purpose, 
tuted a world-wide search for 

idison’s development of the i 
cent electric light was accomplished in the 
face of many obstacles, not the least 
‘of which was ridicule from scientists and 
laymen. “It's the work of the devil.” 
said some cranks. Scientists laughed, 
affirming that such an application of 
electric current was doomed to failure, 

But Edison never wavered. While 
hers talked be worked: He met the 
‘opposition of arc light and gas companies 
by providing man with a better, safer, 
and more economical means of illumina~ 
tion, "He went further. He overcame the 
‘mechanical difficulties which hindered the 
application of his new invention to a 
‘wider, more general scope. He invented 
a better dynamo than the world had ever 
before known. The central power plant 


‘This medatton i the oft 
ial lignin of the Gebden 
Jabitee commemorating 

Zhe invention ofthe incane 


then became a posbility that was sity 

The distribution of power for private 

consumption followed closely on the heels 
of the electric bulb and the dynamo. This 
resulted in the revolutionizing of industry. 
It brought about a new conception of in- 

dustrial operation, It made it possible for 
‘many large industrial units to be operated 
from a central point, instead of every 

plant having its own engines and boilers. 
Electrified railroads, subways, and 
street railway lines, as they are today, 
ible by the genius of 


Es ds of the homes in 
America are indebted to him for the con- 
venience and enjoyment they derive from 
electrical equipment. 


HE age of light is young. After fifty 

years we can only’ glimpse the pos- 
sibilities of the future electrical age, Every 
ear witnesses an appreciable increase in 
the total amount of energy generated. 
Last year the gross revenue from light and 
pe fatale more than $200 00,000, 
in 1929 more than $70,000,000 of ‘new + 
1 ill be spent for electrical expan- 
the distributing field alone. 
Tt is gratifving to the world to know y 
that Edison is here to look over this span 
of fifty years and see with his own eyes 
the blessings that his genius has brought 
to mankind. 

Light's Golden Jubilee will give man- 
kind an opportunity to express its appre- 
ation of Edison's gifts and to accord him 
4 friendly tribute which ‘will mean more 
now than bronze statues and marble slabs, 
fifty years hence. 

While Edison is still alive the youth of 
the world may catch a profoundly human 
inspiration. From him, who was so little 
appreciated in his youth, they may re- 
ceive a practical lesson in'success. He is 
2 living inspiration—an example of what © 
Perseverance and indwstrycan accomnpl 
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4 Thomas A. Edison—His Life 
Story Told in Pictures 


‘Thomas A, Edison and to thank Kim in|person 
scores of modern comforts and conveniences his in: 
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Bury at « work bench in hit Orange 
Taboratory about 1902. Men whohave 


‘poured intairon frame. A fll-sined Bouse wes never completed 
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on expecially for Porvian Science Mowruty by B. J. Rovenmeyer 


RLIN HALL AYLESWORTH, Showman of Radio 


jonal Broadcasting Company, this mi 
from a more or less hi 
justry.” In less than thr 
radio stations into a nation-wide network « 
education, buildi tem which can carry a 
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' Feeding 13,000,000 Radio Seis 


The Head of a Nation-Wide Broadcasting Chain Tells 
How He Delivers Entertainment and News to a 
Vast Audience of Fifty Million People 


By FRANK PARKER STOCKBRIDGE 


™~ 


r 


r 


'N LESS than three years radio broad- 
casting has grown from a kind of 
hit-or-miss novelty show to almost 
a domestic necessit 
ing of small, independent, and often 

irresponsible enterprises to the newest of 
the nation’s “big businesses.” The days 
of "ishing around” to pick something 
fut of the air besides amateur night pro- 
grams have swiftly vanished. Instead, 
the owner of the average radio 

set, in almost any remote dis- 


nating the element of distance, we have 
made it possible for anybody, anywhere, 
with any’ type of good radio receiver to 
hear the best features on the air. Pre- 
viously, only a few independent stations 
Could aflord to. broadeast such features 
pated fraction Kd the radio audience 
‘ould hope to piek them up 

"We have change all this by connect- 
ing some sixty stations, all over the 


York, through the control room of 
WEAF, and back over the wires to the 
Los. Angeles. station and to all other 
stations in the chain. It had traveled 
6,000 miles by special wire before being 
‘broadcast to the people who lived almost 
next door to the field where the game was 
played. 
“'But, why wires?” I asked, “Why not 
increase the power of your best station and 
reach the other fit 
dio, having them rebroadcast on 


trict of the nation, can readily 
bring in the finest broadcast 
programs of entertainment, | 
news, and education, He can 
hear, actoss the continent, the 
inauguration of a president, a 
symphony concert, a cham. 
pionship football game, or news 
of the latest ocean flight. ‘The 
best in radio sat hs fing tips. 
All this has been brought 
about by system—by skillfully 


IE best in radio for every- 

it isan | 
And 

it becomes doubly impressive as 

Mr, Aylesworth, in this interview, 

traces the businesslike, scientific 


body, everywhere 
immense achievement. 


answer. “In the present state 
af the ado art, I cannot be 
lone. Part ‘of the program 
vould get through. Part would 
be lost by fading, static, 
terference, Because atmospheric 
disturbances and. interference 
do not affect wires, we pay the 
‘American Telephone and Tele- 
graph Company” $2,000,000 


athering, the loote ends, of system by which nation-w ie neon: eat to keep our stations con- 
leasting and. tying. them 3 nected. Some day” engineers 
Poa tentlicrordecy busines | casting has been develope: at may show us Sow to get tollable 
of serving the put | he says will make you appreciate communication between sta- 
can, force chain brow: | more than ever what your radio | (ons. by iti 

"The otner day, I talked with set brings to you.—The Editor. ‘Only one station, WEAF, 


r 


fan earnest young business man 
whose vision and leadership 
have done much to forge the 
links in the radio chain. “He is 


Merlin Hall Aylesworth, the forty-two- 
year-old head of the National Broad- 
casting Company. In his Fifth Avenue 
office, in New York City, he explained 
to me the inner workings of the system 
which connects sixty broadcasting sta- 
tions by wire, sixteen hours a day, every 
day in the year, and which carries the 
best radio talent’to 50,000,000 persons or 


|__ more in every part of the country. 


Cuz broadcasting was an experi- 
ment when Aylesworth tackled it 
early in 1927. Under his direction it has 
answered, among other things, a question 
that puzzled all concerned in the days 
when listeners fiddled with cat whiskers 
and crystals on homemade sets: “Who 
is going to pay for programs?” 

England solved the problem by im- 
posing a government tax on receiving 
sets and using the money to run govern- 
ment-operated stations. In America, 
however, chain programs, paid for by ad- 
vertisers and radio manufacturers, form 
a large part of broadcast entertainment. 

“Briefly, what we have done by chain 


broadcasting,” Mr. Aylesworth told me, 
‘isto bring the best programsof New York 
vations within reach of all. By elimi- 


sountry, with leased telephone wires. 
‘The program offered by any’ one of them 
can be broadcast simultaneously by them 
all. Almost every part of the United 
States is within easy’ pick-up distance of 
fone or other of these associated stations.” 
‘Though the average time of the chain 
programs is only three and a quarter 
hours a day per station, the telephone 
company resis pay fo the wir honk 
for sixteen hours every day in the 
Some stations broadcast all the 
ims; some use hardly any of 
‘tee purely local features 
at times. But the special wires of the 
nation-wide hook-up must be kept open 
at al mes in readiness to give the whole 
country unusual features oF new: 


HESE wires, Mr. Aylesworth ex- 

Patio, a pte Sma WEA, the 
principal station of 1 road 
‘casting Company, to every other station 
fn the chain. For instance, one circuit 
directly connects Los Angeles, Calif, with 
WEAF. Last season, a football ‘game 
played at Los Angeles ‘was broadcast over 
the chain, Though the Los Angeles station 
was only’ a mile from the football field, 
the report was telephoned direct to New 


owned by the Ni 
casting Company. It operates 
cone other, WJZ. ‘All associated 
broadcasting studios throughout 
the country are connected with these key 
stations in chains known as the Red Net- 
work, the Blue Network, the Pacific 
Coast Network, and in’ five smaller 
soups, ly owned and operated. 
‘They can take the chain programs or not, 
as they choose. 


VERY associated station that broad- 
casts a sponsored program for which 
fan advertiser is paying receives fifty 
abate an Bou. all tke sations take 
sponsored program, the advertiser must 
bey ay the price of nation-wide publicity, 
‘his means $9,230 an hour with the Red 
Network of forty-two cities connected 
with WEAF, ot $7,960 an hour with the 
Blue Network of thirty-three cities con- 
rected with WIZ ty 
in such pi ir. Aylesworth ex- 
plained, there ls only perhaps one percent 
of direct advertising and not more than 


ing. ‘The programs put on for advert 
are almost entirely entertainment, 

“Do you ever censor programs as they 
are being broadcast, switching off con 
nections when a says something 
disagreeable?” I asked. “You have been 
accused of that." (Cowtinved ox page 13) 


JEHIND asomewhat pon- 
derous name lies anew 
chemical seience—one 

which opens a field of revolu- 
tionary importance, yet also 
explains in astonishing ways 
some of the most familiar 
facts in the world. In this 
article one of the first Amer- 
ican investigators in the field 
of colloid chemistry tells how 
it is answering such riddles 
as why postage stamps stick, 
why jelly jells, and a host of 
others.—The Editor. 


WO chemists of the 
United States De- 
partment of Ay 
Eulture were testing 
recently some recipes 

for chocolate cake. A few of 
the cakes came out a deep, 
rich ‘brown, like old-t 
foned chocolate _jumbles. 
Others turned out’ a dull, 
brownish gray. ‘The choco” 
late was the same, the flour 
was the same, milk’ and other 
ingredients were not notably 
different. What caused 

the differences in color? 

‘The answer, experi- 

ments showed, was col- 

Told chemistry. z 

“Thousands of elderly 
persons all over the world find themselves 
slowly going blind. Doctors call the 
trouble cataract; a slow clouding of the 
Jenses of the eyes, What causes cataract? 
Dr. Jacques Maveas, in his recent book 
fon eye diseases, blames it on improper 
eolloid chemistry. 

Last_winter the United States Post 
Office Department asked the Bureau of 
Standards to investigate complaints that 
postage stamps were not sticking properly 
to envelopes in the mails. ‘The investiga- 
ton exonerated the stamps and 
blamed the trouble on en- 
‘velopes and careless stamping. 
How were these investigations 
made? Again, meth 
principles were those of colloid 
chemistry. 


© A METTLE past midnight on 
the morning of March 13, 
1028, the St. Francis Dam, a 
storage reservoir of the water 
po ee 
Angeles, collapsed, carrying 
scores of sleeping ranchers to 
their deaths in one of the great 
disasters of the century. Why 
did: the dam fail? Geologists 
blame it on facts of colloid 
chemistry. 
‘In the laboratories of great 
flour mills experts use the 
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Everyday Wonders in ' 
Colloid Chemistry 


By E. E, FREE 


methods of colloid chemistry to test the 
‘quality of flour. Manufacturers of drugs 
chemistry to make forms of 
gold, silver, arsenic, and other poisons 
which are safe for use in medicine. 
A EETY housewife who beats up a salad 
essing, every man who shaves, every 
Berson who uses soap to help wash away 
dirt, is employing colloid chemistry. 
Getlapsaned Kentican chet esskod 
recently that the age of synthetic chem- 
istry is almost over. To replace it, he 


continued, will be the age of colloid 
chemistry, 

‘This revolution is happening 9o grade 
wally that most hhave scarcely 
noticed it, Courses in colloid chemistry 
are given in a few universities. ‘There are 
mentions of the new science now and 
then in the newspapers. But for most 
people it is merely a mysterious new” 
name. 


CTUALLY, it is_ more like a new 
understanding, Facts about colloids 
are as old as mankind; older, in fact, for 
all living matter is made ‘of colloids. 
Colloids mean things like 
in Greek, was “olla.” 
only way that colloids could be named 
‘when they first attracted scientific atten 
tion, for nobody then had any idea of 


ue; fr glue, 
at was the 


their real character, All that anybody 4 


could say was that 
ges among them were sticky, 
formless. things like glue oF 
white of egg of chewing 
Tings os tere font 
clear, crystalline substances 
lke diamond o rock crystal or 
sugar. chemistry grew 
tp'as the chemistry of glue: 
Tike things, just as sugar 
chemistry deals with the reac- 
tion of sugars, or metallurgy 
is the chemistry of metals. It 
has its synthetic phases and 
analytic ones. "Some col- 
loids can be made synthetically 
just as some sugars can. Some- 
times colloids need to be tested, 
as analysts assay metals. 
‘Nowadays i is known. that 
all colloids. have 
family resemblancestnfinternal 


1 
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structure, just as all the higher animals 
have similar skeletons, or all. wood is 
made up of fibers. The discovery of these 
internal likenesses is one reason why 


colloid science has grown so rapidly. As 
long as ten thousand years ago. potters 
knew how to shape himps of clay into 
Pots and dishes; now called a colloid 
chemical art, In the days of Julius 
Caesar wine makers knew how to clarity 
their wines with clean white clay, another 
application of colloid chemistry. 
arts had been learned ac 
Noborly really understood them; so they 
‘ould not be improved. 


TH key to understanding was made 
of gold, Fifty years ago John Tyndall, 
the same British physicist whose lectures 
‘on popular science made him both rich 
ad famous, used to ahow his audiences 
experiment still called the “Tyndall 
Effect A powerful beam of ight sent 
through what seems to be clear water. 
Instantly the beam becomes luminous, 
as though the water in its path were on 
fire, “Avsimilar effect is seen when the 
powerful light beam of a magic lantern 
Sra motion. plcture projector passes 
through the air ina dusty or smoky room. 
Nobody understood this effect until a 
German chemist, Professor Richard Zsig- 
mony, began working, about they years 
+ ago, with solutions of pure gold. If gold 
fs reduced to. a. suficiently ‘ine 

vder and that powder suspended in 
ey the result ts sucely = temporary 
‘fold suspension like a stirred-up mixture 


of water and sand. 


Tn a moment or two 
the flakes of yellow ‘.zufer mabe in- 
metal settle out on Jem dump to 
the bottom, leaving ether iright) and 
the water clear, ttle t bento 


Flakes of pounded 

Id are known to have been suspended 
in just this way in one or two of the rare 
and curious liquors manufactured, by 
medieval monks. But if metallic gold is 
first dissolved in acid and that solution 
mixed with water, the gold never settler 
out. Thus is made, for example, the 
slightly yellowish solution of gold chloride 
which photographers once used to make 
gold-toned prints. The chief difference 
betveen this and the suspension of golden 
flakes is in the sizes of the particles. In 
the ancient gold-flecked liquors the 

ticles were large enough to be. seen 
individually and to settle out quickly 
In the photographer's solution the gold 
articles are so tiny that they are in: 


43 


sible and never settle, Many of them 
are single gold atoms. 


ROFESSOR ZSIGMONDY knew, 
however, that it is possible to make 
remarkable solutions of gold which are 
fot like the usual ones in F 
gold-Aecked suspen: 
are pink or crimso 
lear sky blue, 
» find out what these beautiful gold 
solutions really were, Pro- 
cssor Zsigmondy and an 
associate, Dr. HI, ‘Sieden- 
topf, invented the ultra 
microscope, one of the most 
Useful instruments of mod- 
fern science. With it Pro- 
n fessor Zsigmondy explained 
not _merely. red and blue 
gold, but the fundamental 
Secret of colloid chemistry, 
{or it was discovered that 
these colored solu- 
tions, were really 
coll 
‘Once learned, 
the seeret proved 
as simple as the 
greater secrets of 
Nature usually 
are. It is merely: a 
matter of the sizes 
of particles, Large 
gold particles the size of sand grains are 
yellow and immediately settle out of 
‘water. Very small gold particles about, 
the size of atoms are nvisfole and stay in 
solution forever. Between these two 
classes there is an intermediate group of 
particles larger than atoms but not $0 
large as the grains of golden sand. 


HESE medium-sized particles, like a 
race intermediate between gi 
arty, make the colds, The 
‘ones, just a litte larger tha 
color the’ water rose pink. Particles a 
ttle larger create the crimson gold solu: 
ions. A trifle larger still, they show a 
siolet tinge, ‘The largest of all, not much 
smaller than visible gold flakes, produce 
the blue gold solutions, like the blue of 
the shy 
Nowadays this knowledge of gold col- 
loids is put to practical use in- making, 
ruby glass, some of the best 
rades of which owe their 
int red and purple tints 
to the presence of myriads of 
tiny particles of colloidal gold, 
scattered through the lass. 
These colloidal particles are 
too small to be scen under any 
modern microscope. Even the 
ultramicroscope does not dis- 
lose them directly. What it 
does do is to illuminate a tiny slice 
‘of the colloidal solution with a very 
intense beam of light, much as in 
‘Tyndall's experiment with the 
beam of light made visible in water. 
This illuminated slice of the solu- 
tion is then viewed from above 
through high-power microscopic lenses. 
then sees a marvelous spectacle 


in color; others are a 


4 millon dancing frets. These are the 
Colloidal particles, themselves too small 
to be seen but each of which reflects its 
tiny visible light ray. 

“The unending dance of the particles 


“ 
is an example of the 
famous “Brownian 
Movement” first seen a 
century ago by the 
Scotch physician, Dr. 
Robert Brown, ' who 


noticed the similar mo- 
tions of | visible dust 
particles in liquids. un- 
der his microscope. Dr. 
Brown’s visible particles 
merely slid around se- 
dately Tike -slowly-re- 
ise ket hem gh, 
size sm sluggish. 
‘The tinier particles. of 
the colloidal solutions 
dash madly in every di- 
rection, seemingly yards 
ata time, like the violent 
acrobatics of a Russian 
ballet. What causes all the motions is 
now known to be a bombardment by the 
continual quivering, of the atoms and 
molecules of the liquid. 


NE service of this beautiful ultra- 
Iicroscopic dance isto give a clue 
to an important property 
pearly all collide provid 
ing, incidentally, an explana- f 
tion of why egg clears grounds 
out of coffee. 

Under. the ultramicrosco 3 
the colloidal particles may ‘ 
seen to die as well as dance. Ns 
‘The dancing light 
specks of colloidal 

ld canbe killed 

y allowing a tin 
trace of acid to dif- 
fuse into the drop- 
let of solution under 
the ultramicrose 
‘The dance comes in- 
stantly to a tragic 
end. ‘The tiny par- 
ticles rush together 
into clumps, too 
large for dancin 
like ballroom guests 
in sudden panic. 
Froma test tube ull, 
of the colloidal gold 
solution thus treated with acid, the 
color vanishes. Presently a trace of 
dusty, brown powder collects on the 
Uegtoc That le the once cidl 


HIS clumping. of colloidal par 
tiles is what fs called *floccula- 
tion,” and is what happens to the 
egg in coffee, Both the white and 


the yolk of an egg are colloidal ma- 
terials. Dumped into hot coffee, the 
colloid flocculates. The larger 


‘lumps and flocks thus formed 
rapidly settle. As they do so they 
sweep down to the bottom of the 
coffee pot, the powdered coffee 
grounds which were not heavy 
enough to settle by themselves. 
‘Avoidance of this flocculation is 
the explanation of the rich brown 
chocolate cakes studied by two 
chemists of the Department of 
Agriculture, Miss Emily Grewe and 
Dr. E. O. Whittier. ‘The ingredient 
found’ to produce these ‘deepest 
browns was baking soda. 
MESES havent te reece tas 


feat 
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flocculation of colloids. In the cake it 
keeps Oe fine powder of the chocolate in 
particles, which makes it most 
elective fn the brown color. 
With too little soda the acids of the milk 
or other ingredients flocculate the choc- 
‘late particles, damaging the color. 
Smokes and fogs are 
other colloids to which 
] these facts of flocculation 
|] apply. “They are solid or 
liquid particles scattered in 
ame which Bappens fo 
| begascous instead of quid. 
{|| Otherwise they act just as 
the colloidal ‘solutions of 
(aia ‘The Brown- 
ently aoe ot 
atifally ina 
cigar smoke under the 
lenses of an ultramicro- 
scope. Fog or smoke can 
be flocculated and made to 
vanish just as the 
{Bercofes, hls poaty, 
the coffe. ity, 
in acters” what i 
Probably the best line of 
Attack on the problem of 
dispersing fog, now s0 im- 
portant to aviation, “Even 
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the blue color of the 
pee eee 
z : 
‘sunset are colloidal phe- 
pecans 
tion of tiny floating par- 
ticles on sunlight, just as 
the particles of colloidal 
gold act on light rays to 
pyr those colloids red 


LLOIDS possess, of 
‘course, many other 
unusual properties, One 
of these, for example, is 
an enormous spread of 
sur for an ounce of 
gold in the form of  - 
colloidal urticles has 
millions of times, more 
gold surface than the same amount of 
gold fa the form of gold leaf or of a gold 
‘This multiplication of surface is highly 
tant in the chemistry of the process 
‘atod cast ty wel sew aie 
are worked and new compounds made 
by the mere presence of the catalyst, 
Cotloids are among. the best. knows 
catalysts; but this is too long a story to 
be more than mentioned here, 


reat group of colloids familiar to 
every housewife includes all kind! 
‘dressings and jellies. ‘The parle 
float in air to make a smoke-colloid 
cor in water to make colloidal gold are 
solid ones. Tt is just as possible to make 
Mga particles float as colloids liquid 
vinegar, for example, beaten up in 

oil to make a salad Uressing, Milk nH 
Gream re other similar mixtures, for 
these fluids consist, the ultramicroscope 
shows, of tiny liquid particles of fat and 
‘il scattered through a watery fluid, 
Making butter is no more than floceulat= 
ing this milk colloid s0 that some of the 
fat particles stick together to form the 
butter while the watery liquid is left to 
make the whey. 

A houserife who makes slad dressing 
has just the opposite intention from th 
butter maker. She wants to keep the 
Gressing from flocelating. “If i, does 
floveulate accidentally she says that it 

breaks” or separates; the ofl into one 
layer, the vinegary water into another. 
Chemists now know several’ harmless 
materials which may be added to oily and 
watery mixtures to prevent this colloidal 

culation, so that salad dressings will 
Tact longer and will stand more war 
‘or handling than they used to do. 


iG Jellies add another com- 


plexity to the picture, for 

most of these contain tiny, 

liquid, colloidal globules 

| that Gan shrink or swell 

individually while they are 
suspended in 


the solution, If 
a human being 
could pass him- 
sell through 
some kind 
Secatieal 
ultramicro- 
‘scope, come out 
‘the size of an 
(Continued on 
pase 164) 
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~The Mightiest Airplane 
That Ever Flew 


EATH the 157. 


\E foot wingspread of the biggest airplane ever built—the 
siant “flying yacht” just completed by Dr. Claude Dornier in Germany 
could be hidden a pair of Uncle Sam's greatest bombers. Construction a 

of the new German monster, pictured on this page, required more than two umes 

Years, and was one of the greatest engineering fests in_aviation 

history. In her first trial fight with twenty-five persons aboard, the ELECTRIC GALLEY 

plane. rose from Lake Constance, Switzerland, easily lifting’ her SP*UES 3? 

fifty-five-ton loaded weight after a run of only twenty-eight sec~ 

nds, and flew at 131 miles an hour. She is designed to carry aK 

100 passengers on short cruises, besides a crew of sixteen. _ASSAGEWAT LEA 
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Back of the Month’s News 


b 
By 


KARL VOOGHT 


HE Pennsylvania, 
Margest commercial 
vessel ever built at 
an American ship- 
yard, was launched 

recently’ at Newport News, 

Va. This 34,000-ton turbo: 

electric liner of the Panama- 

Pacific Line will make fort- 

tly runs. between New 

York and California by way 

of the Panama Canal. 

The new vessel is only one 

of a bumper crop of sea giants 

taking to the water this year. 

‘The record-breaking German 

liner Bremen is described 

elsewhere in this issue, In 

England, the Britannic, 

largest motorship ever 

Jaunched in that country, has 

just been completed. It has 

1 length of 600 feet, fifteen 

feet shorter than the Penn- 

syfoonia, Tt will be put into 
service between England and 

‘America and used for winter 

cruises in the Mediterranean. | 

‘At the same time, the [ 
British Cunard Line an- 
nounces plans for two 1,000- 
foot liners, vessels which, 
laced on end. beside the 
Woatworth uring, would tower 208 
feet above it. These ships will exceed 
in length the world’s largest liners, the 
British Majestic and the American Levi- 
‘than, by nearly 100 feet. 

Although the Britannic is propelled by 
Diesel motors instead, of electricity, 
enough electric current is generated and 
‘used on board to supply a town of 30,000 
inhabitants. It performsa variety of tasks, 
such as cleaning silver, peeling potatoes, 
manufacturing ice cream and printing 
menus, In its elaborate equipment, the 
vessel is said to contain thirteen miles of 
pipes and 200 miles of wire, About 
5,000,000 rivets were used in its construc- 
tion. “The weight of these alone would 
equal that of half a dozen average loco- 
motives. 


Quakes Recorded by Light 


THE record of the changing surface of 

the earth is being kept by a new type 
of seismograph, installed at Harvard and 
Fordham Universities, which writes with 
a finger of light instead of a pen. 

‘The older instruments, in which the 
tremors of the ground moved a paper 
under a pen, thus recording the strength 
of the earthquake, were sluggish in ac- 
tion. But light is’ without friction, and 
the slightest shiver of the earth’s crust 
is traced by the new mechanism, giving 
increased accuracy to scientific records. 


A Russian, Prince Gali 
ventor of the improved seismographs. 
One of them, installed in a dark, vault- 
like room twenty feet below ground at 
Fordham. U jew York City, 
is so sensitive that a cigarette smoked in 
the same room will alter the temperature 
sufliciently to affect its operation. 

The instrument is bolted to a concrete 
pier that extends down to bedrock and 
is entirely separated from the rest of the 
building. When the bedrock trembles, 
twin pendulums on the seismograph swing 
coils through magnetic field, generating 
electricity, the amount depending upon 
the length of the swing. A sensitive elec- 
tric instrament, to which the current is 
carried, operates a movable mirror, tilting 
it back and forth in proportion ‘to the 
strength of the incoming current, 

‘A beam of light, directed to the mirror, 
is reflected to a sheet of photographic 
paper slowly turning on a drum. "If the 
mirror is still, the line made by the light 
beam is straight. But when the mirror 
moves, the line wavers; the height of the 
waves show tne violence of the tremors 
‘The lamp throwing the beam winks at the 
end of every minute for three seconds, 
leaving tiny gaps in the record. Thus, 
after the photographic paper is developed, 
the exact time and duration and intensity 
of a quake can be determined. 

With such instruments, science will be 
able to trace baby vibrations, tremors not 


classed as earthquakes. In 
India, a similar apparatus is 
said to have recorded storms 
at sea through the delicate 
vibrations caused by waves 
pounding on a shore a thou- 
sand miles away. 


Guarding Buildings 
‘from Decay 


'HEMISTS of the British 
Government recently ad- 
vised owners to wash the 
faces of stone buildings o¢- 
casionally with hot water and 
‘soap to protect them from 
the’ action of stone-eating 
acids in the air, 
Erosion of stone buildings 
especially ‘rapid in large 
ind smoky cities and in 
countries of frequent fogs, 
suchas England. A discovery 
of effective preventive meas~ 
tres will mean an annual sav- 
‘ing of millions of dollars. 

‘Carbon "dioxide 
present in the ai 
be gases that combines with 

ilding’ materials. to form 
destructive to stone and 
‘mortar. But the chief menace 
omes from coal smoke, e+ 
pecially smoke rm soft ca," 

smoke consists largely of tiny particles 
of carbon which are not burned by the 
fire and are thrown into the air, When the 
soft and easily broken up a grenter 
number of the carbon particles are carried 
up the chimney before they have time to 
catch fire. This is the reason soft coal 
smoke is denser than the smoke produced 
ty hard coal. 

In smoky air there is either sulphuric 
acid or the gases that will combine with 
rain water to form it. Thi 
tests of rain water made at various places. 
In New York City, for instance, exper 
ments have shown that the equivalent 
a thousand tons of concentrated sulphuric 

falls on the roofs and strets of 
city every six months. This is sufficient 
to eat up forty carloads of iron rooting, 
it has been estimated. Its effect upon 
stone over a period of years can readily 
be imagined. 


N THE industrial city of Leeds, Eng 

land, the precipitation of this acid 
‘even greater. Tt has been calculated that 
rain and dust during a single year bring 
down seven tons of sulphuric acid for 
‘each square mile of the city. 

‘Smoke in the air also increases fog in 
scaport cities, and fog hastens the action 
cof stone decay. Fog, like rain, is produced 
bby drops of water forming about a central 
nucleus, such as a smoke or dust particle, 


isknown from 


| 


ee 
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‘= Dut in fog the drops are extremely small, 
often no larger than one twenty-five 
thousandth of an inch in diameter. Some- 
times, it is sald, there may be scarcel 
more than a gallon of water in a cubic 
mile of fog. 


An Arctic Walrus Hunt 


CHASE that may take explorers of 
Chicago's Field Museum of Natural 
History as far north as Wrangell Island, 
in the Arctic Sea, has as its goal a few fine 
simens of walrus. Under the leader- 
thip of Bruce ‘Thorne of Chicago and 
George Coe Graves II of New York, the 
expedition is. sailing in the 
» specially fitted power schoon- 
ex Dorothy into a sea made 
perilous by floating ice. There 
they will seek the most ditt 
* cult of all animals to hunt, 
and, if successful, bring back 
several of them to be posed 
in a nature-study group at 
the museum, 
Nowhere but in the Arctic 


fare these ungainly marine mammals to 
be found. ‘There are only two varieties, 
an Atlantic and a Pacific form, both now 
rapidly becoming scarce and confined to 
Lgmathe upper revions of the Arctic. Years ago 

Pevalruses were plentiful along the coast 
of Alaska, while they ventured as far 
[ south in the Atlantic as Newfoundland 


on the west and the north of Scotland 
on the east. They were hunted for their 
oil, for their hides, and for the ivory of 
their drooping tusks. Harpooners. in 
boats, and hunters who shot or stabbed 
them on land, have all but accomplished 
their extinction in recent years. 

Striking in its physical appearance, a 
full-grown walrus may attain a length of 
twelve feet, and may weigh as much as 
3,000, pounds. They are harmless, except 
when"attacked. ‘The Field Museum's ex- 
pedition, if it is lucky, may encounter a 
| school of these animals, for they herd 
together in. a_ remarkably developed 
social organization, 
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Farming for Chemicals 


ARMS of the future will be devoted 

to producing chemicals instead of 
fruits, grains, and vegetables; they will 
raise the raw products for the chemist’s 
laboratory to convert into table foods, 
and yields will be spoken of in terms of 
carbohydrates, acids, and chemical com- 
pounds instead of so many bushels of 


valuable ethyl alcohol. And from~“bag- 
sce,” the cellulose pulp left after sugar 
‘ane is run through the rollers, more than 
200,000 square feet of insulating board 
was made last year, 

Formerly, citrus growers of California 
paid a dollar a ton to get rid of the waste 
products of their oranges and lemons. 
Now, these same wastes are converted 
into ‘citric acid and oils, yielding the 


For the farmer such a change would be 


of vast importance. It would mean 
efficiency impossible under present meth- 
ods, with a resulting improvement of 
rural conditions. For the city dweller, 
it would bring more nourishing food at 
lower cost. For the record of the past has 
shown that when chemist and farmer 
join hands, profit results, 

Not many years ago, southern states 
passed sanitary laws for the disposal of 
cotton seeds, which rotted in huge piles 
beside the gins. Chemists examined this 
waste—and found a gold mine. From 
these lowly seeds now come many valu- 
able products, ranging from soaps to 
nitroglycerin, “roofing paint to writ- 
ing paper, and sausage skins to photo- 
graphic film. 

Blackstrap molasses, once a staple, has 
fot gut of style as a table delicacy. But 

rom it, the modern chemist is extracting 


growers million dollars a year. 
The chemist turns waste to 
wealth, From common peanut 
shells, high grade cellulose, worth 
$4,500,000, may be produced an- 
ually, according to Charles H, 

Herty, noted New York chemist. 
When the corn borer began to 
menace the fields of the Middle 
West, the farmers were forced to 
collect their cornstalks to prevent 
the spread of the pest. In the 
search for a means of disposing of 
this waste, methods were discovered 
to convert it into pape, artificial 
silk, and synthetic lu From 
another product of the grain fields, 
‘oat hulls,recently has beenextracted 
‘theoily liquid used in make 


Sports by Lamplight 
A GAME of midnight golf was 

played recently at Cleveland, 
0., on a miniature course illumi- 
nated by powerful electric lamps, 
Workers. Who are ‘kept indoors 
during most of the daylight hours may 
take advantage of the artificiall “illumi- 
ne oral eared for bees 

Gol 


been made possible at night by the elec- 
tric lamp. ‘Veteran marksmen, not long 
ago, met at Lynn, Mass., for an outdoor 

 trapshooting contest. Floodlights, 
totaling 2,000,000 candlepower, were 
used. So satisfactory was the man-made 
sunlight that some of the contestants 
broke as many as twenty-three out of 
twenty-five clay pigeons. 

‘Anne Oakley, famous girl rider with the 
Buffalo Bill wild west shows, is said to 
have been one of the first to do fancy 
shooting under artifical light outdoors. 
At the evening performance of the cus, 
She would break glass balls thrown into 
the air as she dashed past on a broncho. 
A double row of arc lamps, equipped with 
burnished reflectors, provided the light. 

In various parts of the country, foot- 
ball, baseball, and soccer fields, and tennis 
‘courts, are now provided with powerful 
electric lamps that make night playing 
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sible, ‘The “ghost ball 
Bai painted white so that 
heen. superse mot’ the 

\m rates 
ghted staal 


Cathode Rays Test Gems 


glow and tell the 
story of their origin through the 
latest application of cathode rays, 

«« Engineers of the General Electric Com 
* pany, searching for a way to test the 
quality of the million and a half jewels 
they use each year as bearings in meters 
and other delicate electric instruments, 
were astonished recently to discover that 
the electric eathode ray tube devised by 
Dr. W. D, Coolidge of the same company 
offered a perfect test 

When a tray of artificial sapphires is 
placed under the rays, in a darkened 
chamber, the stones glow with a mys- 
terious light, and continue to glow for a 
time after the raysare turned off. Natural 
Sapphires, on the other hand, cease to 
glow as soon as the rays stop; in fact, one 
variety does not glow at all 

By this test and by the color of the 

radiance, engineers not only determine 
whether the gems are synthetic or natural, 
but can even name the factory that made 
the synthetic gems, or say where the 
natural ones were found. 
‘Should sapphires from Montana be 
mixed with stones from Australia, we 
could find this out with the cathode rays,” 
said B. W. St. Clair, of the General 
Electric Company's standardizing Iab- 
oratory at Lynn, Mass 

Three years ago Dr. Coolidge demon- 
strated the first modern generator of these 
extraordinary rays at the Franklin Insti 
tute, in Philadelphia. With a glass tut 
about three feet long, enlarged at 
point into a spherical bulb, 
and an electric dynamo, he 
performed such feats as mak- 
fng ‘a white mineral called 
calcite glow with orange ra- 
fiance, turning acetylene gas 
into a’ mysterious yellow soliu, 

ing insects, and destroying 
the tissue of a’ rabbit's ear. 

‘Dr. Coolidge had not, a3 one 
report had it, discovered a 
new ray. But ‘he had turned 
the feeble ray, discovered by 
the English. physicist, 


of purple “fire that worked 
marvels which engineers did 
not understand. He had Te 
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‘Testing the quality of rough sapphires by placing ther 


Ine tray, beneath the window of cathode ray tube. 


leased rays of undreamed power by 
placing a window in one end of his tube 
2 sheet of nickel foil only a quarter as 
thick as a sheet of writing paper, that 
allowed the mysterious rays to stream, 
through. 
yineers agree that the “cathode 

rays” are streams of flying electrons, ot 
electrified particles of matter, very similar 
to one of the three kinds of radium ray’. 
Hitting the outside air in a darkened 
room they produce a weied purple light 
that hangs about the end of a cathode 
tube. "The rays kill insects and. small 
animals. Probably they would kill a 
man if he stood long enough before them, 
Yet, Dr. Coolidge explains, his tube will 
probably’ not prove a “death ray"™ ma 
Chine in time of war, because the highest 
electrical voltages will not project the 
rays more than a few fect. 

‘At present the most powerful cathode 

the world fs a three-sec 

It by Dr. Coolidge last year— 
really three tubes hooked together, to 
which is applied the tremendous electric 
pressure of 900,000 volts. Each of the 
three sections gives an added “kick” t 
the flying electrons, so that by the time 
they reach the end they are moving 
175,000 miles second, the fastest velocity 


ever created by man, This is about 
330,00 times aster than the speed 
oof a bullet shot from an Army rifle, 
This tube’s luminous glow extends 
six feet awa; 

Until recently 


the tubes were 


Iaboratory marvels with no known 

practical use. But not long ago, 
Prof. H. Plauson, of Hamburg, Germany, 
announced that with such a tube, he had 
made synthetic ammonia gas from the 

rroduced artificial rubber, and made 
3 from coal, a 


and water, Prof. 


“Sunshine” Yeast 
ST fs now added to the I 
foods that are treated with artificial 
sunshine from electric lamps. One cake ’ 


is said to confer the same benefits a 
person might receive by spending two or 
three hours in the rays of the sun, ‘The | 
beneficial substance which yeast contain 
after the lamp treatment, “Vitamin D, 

is similar to that formed naturally in the 
human body by the sun’s rays and the 
same as the healthful principle in cod 
liver oil. 

Although the idea of thus taking sun- 
shine by proxy is of comparatively recent 
origin, already a number of food manu- 
facturers have installed lamps to treat 
their products, The idea is based upon 


the fact that the bone-building element, 


can ‘be supplied eit 

bathing, by exposure to lamps that giv 

1 light’ approximating that of natur 
=Dechine or fy eating food tha 
has been treated with artificial { 

Rays of ultra-violet light, 
found in the sun and in the 
radiations of certain types of 
electric lamps, are the principal 
agent in all three methods. Sub- 
stances beneath the skin, an 
foods as well, undergo a distinct 
chemical change beneath the 
rays. Ergosterol, a fatty sub- 
stance, is changed into Vitamin 
D, and its health-giving power 
becomes manifest, 

‘The discovery that eating sun- 
bathed food was as effective as 
natural or artificial sun-bathing 
dates from 1924, when Dr. Harry 
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Steenbock, of the University of Wiscon- 
sin, fed irradiated cereals to rats kept 
fn the dark and cured them of rickets. 

Jn one typical process used by a cereal 
manufacturer, milled wheat passes on an 
endless belt beneath the vitalizing glow 
of a bank of mercury-vapor lamps with 

[eiua‘y sisamiag and steraction, the 
liminary steaming and sterilization, the 
‘rain is spread in a thin layer on the belt 
so that the rays can penetrate it thor- 
oughly. After the lamp treatment the 
wheat is unchanged in appearance, but 
the brownish-white grains now contain 
the essential Vitamin D. 

‘Addition of yeast to the present list 
of irradiated foods is another step forward 
in “bottling sunshine.” ‘Today a person 
‘who cannot go to the seashore or moun- 
tains may have the assurance of scientific 
experts that he may receive virtually 
ithe same benefits in his food. 


Tallest for Forty Years 


SIMPLE shaft of white stone about 
ten feet high, surmounted by a 
metal bust, was unveiled the other day 
on the park known as the Champ de 
‘Mars, in Paris. Graven upon it were the 
words, “Gustave Eiffel. 1832-1923.” 
‘Thus France honors the memor 
‘man who dared undertake, in 1886, the 
construction on that site of the tallest 
structure ever built by man—the 984- 
foot tower that bears his name today 
“Although it is by this great engineering: 
feat that he is chiefly remembered, Eiffel 
had already to his credit a brilliant 
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‘Thin view, taken i 1887 when work wee begun onthe Rilfel Tower, show 


career that fitted him for the task. He 
was only twenty-nine when, in 1861, he 
directed the construction of an important 
metal viaduct over the Garonne River 
at Bordeaux, France. 

followed he designed ui 
bridges, built the movable dome of the 
observatory at Nice, and constructed the 
framework for the Statue of Liberty in 
New York harbor. His reputation as an 
tengineer was made when he designed the 
huge arch bridge over the Douro River 
at Porto, in Portugal. Its span of S20 
feet was the greatest that had ever been 
attempted in a fixed railway bridge. He 
followed this exploit in 1879 with an even 
greater one the Garabit bridge, the 536- 
foot span of which crosses a valley more 
than 400 feet above the Tuyere River, in 
southern France. 

‘Meanwhile, American engineers had 
suggested. the erection of a 1,000-foot 
tower at Philadelphia for the exposition 
held there in 1874. Their plan fell 
through. In 1881 a Frenchman named 
Sebillot proposed to build in Paris such a 
tower, to be constructed of masonry and 
to be surmounted by an electric plant to 
light the entire city. His proposal was 
ejected, on the ground that 2 tower of 
such height could not be built safely of 
masonry. 

‘The government, however, favored 
building a sky-piercing tower for the ex- 
position of 1889, to be held in Paris, and 
invited architects to submit plans. ” Ei 
fel’s proposal in 1886 to build one entirely 
of steel was accepted. It was stipulated 
that he should build the tower under a 
government subsidy, retain the conces- 


The tat 
Eiia, 
death in 1900 


ture of Gustave 
tetore hia 

the tue of 

the left the your 


{he preweure ‘of the tower 


sion to operate it for 
twenty years, and at the 
end of that time turn over 
posession of it to the 
City of Paris 

Eiffel set to work on the 
Diggest. job he had ever 
tackled, “undismayed by 
the gloomy predictions of 
other architects that the 
wind would surely blow 
down his tower. ” Forty 


draftsmen and calculators worked for 
two years studying the 15,000 separate 
ieces that were to go into the structure. 
y used up 3,000 sheets of yard-square 
drawing paper. Each of the 15,000 pieces 
required a separate drawing, showing in 
particular the position of rivet holes with 
an accuracy. of one-fiftieth of an inch, 
The rivet holes, numbering 2,500,000 in 
all, were thus bored in advance in the 
‘workshop where the steel members were 
constructed to size, and when the pieces 
were assembled they fitted perfectly. 

On a foundation of more than 15,000 
cubic yards of masonry. the. skeleton 
structure of steel began to take shape. 
On March 31, 1889, a little more than 
two years after work had started, a 
French flag hauled to the top proclaimed 
that the mighty 7,700-ton structure Was 

wed. Eifel had accomplished. the 
possible. 

Scientists were not slow to find the 
dome at the 984-foot summit an ideal 
weather observatory, and meteorological 
instruments installed there today record 
faithfully temperature, wind, and moist- 
ture conditions far above the street. At 
times the tower has been used for such 
Varied scientific purposes as th 
the changing amount of electricit 
air from day to day; experiments on the 
speed of falling bodies meeting with air 
resistance; the first. unsuccessful experi- 
‘ments in wireless telegraphy between the 
tower and a near-by building in Paris; the 
study of the sun's light conducted by 
M. J. Janssen, noted astronomer; and 
even a Study of the physiological effects 
upon human beings ascending the tower. 
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Counting noses, This remark- 
‘ble machine automatically tub- 
“ates the information on cons 
"ard after they have been sorted 
‘echantatty nto various group 


Scientific Census Will Put 
America Under the Microscope 


ITH the taking, next year, 
of the fifteenth decennial cen 
sus of the population of the 
United States the Govern- 
ment will tackle the greatest 

piiece of scitntific research work along 

statistical lines ever undertaken. 

Since the first census was collected in 
1790, the gathering of information every 
ten years has been concerned mainly with 
the number of citizens, their national, 
racial and religious antecedents, and theit 
occupations. 

But now the scope of the already enor- 
mous task has been vastly extended, In 
the comprehensive census of 1930, the 
country will be combed! also for data re- 
lating to commercial distribution, unem- 
ployment, agriculture, manufacture, and 
many other phases of the national li 
Not only will the latest scientific equip- 
ment be employed in the survey, but the 
methods to be pursued will be those 
suggested by experts in scientific re 
search, 

‘The results of this gigantic study are 
bound to shape the future activities of 
the United States and to influence the 
lives of every man, woman, and child. 
Not only will the figures gathered by the 
Census Bureau be used as a guide for 
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future legislation regulating immigration, 
naturalization, sanitation, and other sub- 
jects, but they may also revolutionize 
business and industrial methods, especially 
those of production and marketing, and 
may even form the basis for new military 
plans. 

‘The machinery to be used in compiling 
this tremendous mass of facts represents 
the last word in scientific ingenuity 
Robots, operating with almost human in. 
telligence and with greater speed and 
accuracy than any human, will play’ an 
indispensable part. They will do virtually 
all of the chores except to ask questions 
of the citizens and check up on vital facts. 
Without them it would take tens of thou- 
sands of persons at least ten years—or 
until a new census ould have to be col- 
lected—to assemble and pigeonhole the 
data. 

Of greatest importance to the business 
and industrial world will be a survey of 
commercial distribution in the 1930 cen- 
sus. America’s system of 
commodities has been operati 
Manufacturers and commercial houses 
have been largely guessing about estab- 
lished and prospective markets, The 
result, Department of Commerce officials 
estimate, has been an annual waste run- 


ning into bill : 
tribution census figures available, manu: 
facturers and merchants will no longer 
need to grope in the dark, but can fap 
‘out their sales campaigns on the basis of 
figures showing actual conditions 

Tn 1927, the Department of Commerce, 
in cooperation with the U.S. Chamber of 
Commerce, conducted an experimental 
distribution census in eleven important 
cities—Baltimore, Ma.; Syracuse, N. Yj 
Providence, Re Ij Atlanta, Gai 
i Springield IL; Ka 
City, Mo} Denver, Col Seattle, Was 
and ‘San "The sampie 
tras sufficiently large tobe significant, for 
the cities had an aggregate population of 
more than 6,730,000 and did a total retail 
thasiness of $4,000,000,000, or about ten 
percent of the estimated retail trade of 
the entire United States. 


HE results of the survey rudely upset 

some of the cherished business prin- 
ciples and beliefs of manufacturers, ‘The 
leven cities were shown to have 90,000 
retail stores. Of this number, forty-seven 
percent reported less than $10,000 gross 
sales a year. And half of the forty-seven 
percent averaged only $83. week, These 
findings showed manufacturers for the 
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‘he'cenmun cards are put through this suomate, mac 


frst time that they could not afford to pay 
salaries and expenses to salesmen cal 

on retail stores with such a small volume 
of business, ‘The wealth of facts and fig- 
lures resulting from this study pointed 
with amazing clarity to good and bad 
markets, 

‘The 1930 distribution census for the 
‘entire country unquestionably will do the 
same, bringing drastic changes i 
ent 5 distribut 
may 
cones opened. 

Moreover, for the first 
time in history, the federal 
Government will attempt 
to make an accurate check 
‘on the number of persons 
without work, During the 
last presidentialcampaign, 
‘unemployment figures va~ 
ried according to the po- 
litical beliefs of the person 
presenting them. Some 
said the number was as 
high as 4,000,000; others 


put the ‘figure at only 
1,000,000. Apparently, no 
‘one really knew. Now, 


the Census Bureau, at the 
instigation of Congress, is 
going to find out. ‘The re- 
sult may mean important 
legislation or increased 
activity in public build 
ing programs, i 

¢ census of agricul 
ture will require the count- 
ing of some 6,500,000 farms. ‘The farmer 
will be asked for facts and figures as to 
acreage planted, crops and crop cond 
tions, livestock, ownership of land, use 
of modern machinery, methods of ‘i 
creasing production, his opportunities for 
recreation and rest, his health, whether 


his house is furnished with telephone 
electric light, and radio, whether he has 
an automobile, and whether his house is 


iped for water. In all, each farmer will 
Fetasked more than 300 questions 

Tn 1920, there were 246,000 tractors in 
use on farms; five years later, 586,000 
‘were reported, an increase of 138 percent. 


The operator of 


‘The 1925 agriculture census showed 284,- 
000 radio sets on farms. ‘This figure un- 
doubtedly will be more than doubled in 
the 1930 census. 

‘On the 6,500,000 farms in the United 
States live from 26,000,000 to 28,000,000 
people, about one fourth of the nation’s 
population. The economic status of this 
great body of people who labor to feed 
the country is of vital concern, and in 
this connection it is the purpose of the 

agriculture census to determine 
facts which will aid in benefit 
ing the farmers 


st 


The census of manufactures will cover 
production for 1929. The Bureau will 

ytolearn just how much of every known 
product, from airplanes to aprons, and 
from pianos to piccolos, were manufac- 
tured. It will also determine output per 
wage earner, wages paid, increase in use 
of power-driven machinery and in com- 
bined horsepower in the nation’s facto- 
ries, as well as many related facts, 


e_new mechanical equipment ac- 
Quired by the Government willimmeas- 
rably lighten the labor of classifying the 
harvest to be brought into Washington, 
D.C, by the census takers. Even $0, an 
office force of about 6,000 employees will 
bbe busy for three years or more at the 
work of tabulation, while 100,000 field 
men will be required to interview the 
inhabitants of every part of the country. 
At the Census Bureau, expert mecha- 
nicians have been preparing the intricate 
machines that will start humming after 
the New Year. Among them is anew 
automatic “gang puncher,” which takes 
the place of five hand-punching operators 
in preparing the census cards for tabula 
on. ‘Completing four jobs at one time 
it handles the cards containing census in- 
formation at the rate of 600 a minute. 
‘Twelve of these machines are being built 
by the Bureau's mechanical force. In 
addition, eleven high-speed assorters will 
work in connection with twenty-six that 
were used in the 1920 count. ‘The new 
assorters handle the cards at the rate of 
370 a minute—about ‘seventy a minute 
faster than the old type. ‘Then there 
are ten new tabulators, to be used! with 
ight previously in opers 
this expensive equipment, not to 
tion the enormous pay rol, its small 
nder that the 1930 census is going to 
Cost the people of the United States a 
‘pretty penny.” It is calculated that the 
three-year job will cost, in all, about 
$39,000,000. ‘This means that each citize 
will pay indirectly, in the form of taxe 
an average of a little more than thirty 
ents for the census, 


Tie sapense of taking a, census has 
greatly increased through the years. 
The fourteenth census, in 1920, which 
‘howed that the United States had a popu- 
lation of 108,710,620, cost $25,117,000, Tt 
was in 1850 that the cost first mounted a- 
boves 1,000,000. TTen years previously, the 
‘expense of counting, Ameri 
17,00.453 inhabitants had 
been $833,370, And the first 
census ever taken, that of 
1790, when the United States 
had & population of less than 
4,000,000, cost a mere 
$44,377. 

The involved censuy-taking 
procedure, reduced to its 
blest terms, may be expl 
as follows: 

‘When John Smith tells a 
field worker that he is a far- 
mer, married, a native of the 
State of Kansas, white and 
fifty years old, the information 
is transcribed on a written 
form. This is sent to the Cen- 
s Bureau in Here, John 
mith loses his inaiv and becomes 
.cardboard slip, six inches long and three 
inches wide, dis- (Continued on pate 160) 


ned 
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‘New Air Records and Inventions — 


te jumping apectacl,ax men leaned rom tne bombing 
Eras onthe parachutes opened two from each plane’ All lnded safely. 


r= 
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Shattering the World’s Duration Mark—Improved Weapons for Aerial 
Warfare—Planning a High-Flying Ocean Plane—Marvels of 
Night Photography—Latest Feats of Motorless Flight 


FE ooeniainay spectacle of 
|, man getting into an airplane, 
saying to those on the field, 
“Til be down two weeks from 
next Tuesday,” and soaring aloft 

fs today a reality. Of late, one endurance 

record after another has been shattered, 
culminating, at this writing, in a mark of 
seventeen and one-half days in the ai 

In seven months previous to this 
ord, four crews of American aviators, in 
as many different planes, had taken turns 
at boosting what is ‘now rec 
officially as the ‘world’s duration record 
while refueling in the air.” Before that 
it had been held by Belgium, where, late 
in 1927, two pilots had flown for ninety 
hours while receiving through a hose fuel 
supplies from another plane. 

Early this year five United States 
Army aviators in the tri-motored plane 
‘Question Mark flew for more than 150 
hours over Los Angeles, 

Calif, Five months 

later R. L. Robbins 

and James Kelly, two 
comparatively inexpe- 

rienced pilots, flew a 

second-hand mono- 

lanefor 172 hours over 

FortWorth, Texas. The 
record kept, growing, 
Byron_K. Newco 
and Roy L. Mitchell 
extended it to 174 
hours at Cleveland, 0. 
and Loren W. Mendeli 
and Roland B, Rein- 
hart raised it again at 
Culver City, Calif, to 
246 hours—ten day 
and a quarter—in the 
air, Now Dale Jackson 
and Forrest O’Brine, 

it St, Louis, Mo,, have 
just given an astonish- 
ingexhibition of human 

‘and mechanical endur- 

ance by flying for 420 

hours, Even as this is written, others are 

in the air to attempt to beat them. 


Anchorage for Seadrome 


"ALFWAY between New York and 
‘Bermuda, a subs plateau that 
rises far above the rest of the ocean floor 
is expected to aid in establishing a float- 
ing island for sea-voyaging planes. This 
plateau, mapped recently by 2 Navy sur- 
will make it possible to use anchor 
Cables of reasonably short length to keep 
the artificial island from drifting. 

‘Actual experiments are planned for 
next spring in the use of the seadrome, 
invented by Edward R. Armstrong, 
Delaware engineer. Itis to be a veritable 
floating landing field in mid-ocean for 
New York-to-Bermuda planes. Steel 


‘work for the platform is being constructed 
at Chester, Pa., and the island is to be 
assembled building concern at 
Cape May, XN. ‘Phrce-mile cables will 


terminate in mushroom, anchors to keep 
it from drifting. the experiments 
prove successful, other seadromes may be 
built for transatlantic air lines, 


To Berlin in Six Hours? 


HIGH-FLYING airplane that 

might fly, at an altitude of eight 
miles, between Berlin and New York in 
six hours is the invention claimed by H. 
G. Perl, young German engineer. Shaped 
like a Zeppelin, the duralumin’ machine 
‘would have a passenger cabin in which a 
pump would maintain normal air pressure 
and make comfortable breathing possible 
in the thin upper air. 

At such a height, owing to the lack of 
air resistance, Perl calculates that his 
machine should be able to attain a speed 
‘of 650 to 750 miles an hour. Its wings 


the craft, its hot exhaust furnishing cabin 
warmth in the Arctic cold of the high 


altitudes, A patent has just been granted 
Perl on his invention, and he promises 
that within four months he will have such 
‘a machine ready for a trial flight. 
Although there is no guarantee that 
Perl will succeed in his experiment, the 
idea of supes airplanes flying at 
great heights has been endorsed by many 
experts as feasible in theory. It is well 
known that at eight to fifteen miles above 
the earth a pilot could laugh at rain, fog, 
sleet, and electric storms; they never 
reach such heights. Instead of erratic 
winds, regular rapid wind currents are 
believed to exist at various upper levels. 
‘These a high-flyer might use to advan- 
tage by rising into a favoring current. 
In the event of a forced landing at sea, 
hhe might be able to glide 300 miles with a 


dead engine before landing, giving him 
‘sufficient time to locate a nearby ship by 
radio, and distance enough to land along- 
side it, Perhaps eventually the present 
airplane altitude record of 42,000 feet 
made by the oxygen-breathing ‘German, 
Neunhofer, will become a regular airplane 
height for’ long-distance fights of pas- 
senger aircraft. 


A Camera “Machine Gun” 


A MACHINE, gun that, shoots plc. 
tures instead of bullets is the newest 
in military air training. The instrument 
resembles a standard machine gun in 
appearance, size and weight; but when 
1 trigger is pressed the "gun" fires no 
bullet. Instead, it takes a small photo- 
graph that shows just where the bullet 
‘would have struck on an enemy plane, 
Armed with these 
weapons, airmen 
go aloft and engage in 
a mimic battle, 
‘Through an automatic 
device, the resulting 
pictures bear anim: 
print showing the ex- 
fact time at which each 
was taken, Thus the 
winner of a “battle,” 
the one who first hit 
5 valemeie moto 
1¢ other plane, may 
be determined. ¢ 


Wind Vane for 
Night Flyers 
NIGHT wind 
vane that flashes 
the direction of the 
breeze in electric lights 
to incoming pilots is 
the invention of R. C. 
Jackson, Oakland, Cal- 
if,, electrical engineer. In'the exact cen- 
tet of the airport is arranged a group of 
wwered trenches radiating outward 
like the spokes of a wheel, each contain- 
ing electric lights. These’ are connected 
by electric wire to an ordinary wind vane 
fon the field and are so arranged that 
when the vane points north, only the 
north-pointing trench on the ground is 
illuminated. “As the vane turns, other 
trenches instead flash into brilliance, 
‘Since a pilot should know the wind 
direction to make a good landing, the 
device may prove a boon to night flyers. 


Sharpshooting with Bombs 
NEW bomb-aiming device that en- 
abies an airplane ying 1,500 feet 

high to drop a 100-pound bomb down 

the smokestack of an enemy battleship 

‘has just been purchased by the United 

States War Department. Army officials 

say that such & projectile would do as 


3 


much damage asa two-ton charge 
dropped on the ship's deck from a bomb- 
ing plane, since the smaller projectil 
would explode in the ship's most vital 


part, 
‘The device that aims bombs with such 
astounding accuracy is said to be “as 
intricate as a chain of Swiss watches 
It is a bomb sight that takes into ac- 
count the speed of airplane and ship, the 
movement of the air, and “air pockets.’ 
Several are to be manufac 
tured immediately, at a cost 
of $28,000 each. ‘The inven- 
tion is believed to be the 
first ofits kind in the world, 


Parachutes Tested 
by Monkeys 
NOZ, human, beings, bat 

‘monkey’, risk ther lives, 
{to try aut new types of para 
chutes in Japan. According 
to George M. Lord, trathe 
official of a. western’ United 
States air line, the animals 
are trained to’ pull the rip- 
cord that opens the parachute 
and are then tosse 
airplane in full ight. If the 
monkey lands safely, the 
achute is considered safe 
for human wse, 

Frequent casualties among, 
the monkeys attest the wisdom of this pro- 
cedure, Dummies could not be used, for 
the cord that unfurls the parachute must 
bbe pulled during the descent. 


Aerial Photos by Night 


DEMONSTRATION of the United 

States Army Air Corps’ latest won- 
der, mht photographs, taken by fash- 
light from the air, recently created a war 
scare among the natives of Panama. 
Powerful charges of flashlight powder ex- 
ploded in the air, and their blinding 
Hashes convinced the populace that an 
enemy was dropping bombs; even Army: 
officials on the ground, not notified of the 
tests, were alarmed. Actually Dr. S. M. 
Burka, of the Air Corps’ Materiel Divi- 
i, had obtained excellent photographs 


of the Canal Zone area. 
Taking a flashlight photo of a city from 
the air is not a new idea. Important ex- 


periments along this line were com- 
menced at Dayton, O., and Rochester, 
Y., nearly four years ago by the Army” 
Engineering Division. Only recently, 
however, has the process been so per- 
fected a5 to make it possible for news- 
papers to obtain photographs of flood or 
storm disasters without waiting for day- 
light, or for military strategists to have 
before them in a few minutes night photos 
of the enemy’s movements snapped from 
speeding planes. Brave men risked 
their lives to make the feat possible. 
‘One night during the first weeks of the 
tests, Tieutenant George, W. ‘Godard, 
inited States Air Corps—inventor of tl 
first aerial flashlight apparatus—took 
the air with Dr. Burka in an observation 
plane over Rochester, N.Y.  Fastened 
neath the fuselage was a sort of aerial 
torpedo, a glider to be released in flight 
and towed at the end of a long cable. It 
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was filled, to the brim, with Aashlight 
powder—sixty pouns igh explosive. 
‘The signal was given, the torpedo re- 
leased. Then, with about fifty feet of 
cable out, the mechanism jammed. It 
‘was impossible either to pay out more ca- 
ble or to cut the deadly trailer loose. 
Just as the two men were preparing to 
jump for their lives the glider swooped 
ppast the tail of the plane, broke loose, and 
dived to earth without exploding—much 


to the surprise and relief of them both. 
snother occasion Goddard was not 
By this time, free-dropping 

bombs had been substituted 
for powder-flled gliders. With four 
‘other men, Goddard made a night flight 
over Dayton to try out the new plan, 
‘The camera was made ready, and a flash- 
light bomb released. Something appar- 
ently went wrong with the time fuse, for 
the bomb was only fifteen feet beneath 
the tail of the plane when it exploded 
prematurely. For an instant the plane 
stood on one wing, veering crazily. Its 
cecupants were stunned. into 
sciousness. Then the pilot, 
Gene Batten, regained his senses and 
attempted to right it. Although the con- 
trols were jammed, he managed an emer- 

acy landing. Ail escaped with their 
lives by a miracle. The entire rear floor 
of the fuselage was torn away, the tail 
twisted, and wood members in'the nose 
and wings were shattered. 

Today the process has been so per- 
fected that an excellent flashlight photo 
of Fort Leavenworth Prison, Kansas, 
taken from a low-flying plane at 9:48 
Past, was developed, printed, and rushed 
by ‘telephoto to military ‘officials at 
Chicago, New York, and San Francisco, 
reaching the last city: at 10:30—less than 
an hour after the camera shutter had 
licked. Other pictures have been taken 
of Rochester and of Dayton in which 
parked on the streets 


are clearly visible. 


Women Aces Recognized 


TT RE tying, achievements of women 
assiime new importance with the an- 
nouncement that the Fédération Aéro- 
nautique Internationale, world govern- 
ing body in aeronautics, has decided to 


ify them as separate 
records. The decision ends a long battle 
by women flyers to obtain official sanc- 
tion for their feats. It will automatically 
award to Americans the feminine world 
records for endurance, altitude, “and 
speed, on the basis of their past perfor- 
Imancts, ‘The expected reciplens sre, at 
this writing, Miss Elinor Smith with her 
endurance record of twenty-six hours; 
and Mrs. Louise MePhetridge Thaden, 
‘who piloted a plane at 156 
ries an hour and on another 
occasion soared to.a height of 
20,270 feet, = 
in another page are pic- 
tured some of the ‘women 
who have achieved promi- 
ence in the air. All have 
demonstrated a degree of 
flying skill of which any man 
might be proud. Yet not 
many years ago the spectacle 
‘of a woman taking to win 
was considered. extraordl 
nary, Only a few daring 
pioneers paved the way for 
Inter triumphs of their sex. 
A Flemish girl, Mlle. P, van 
Pottelsberghe of Ghent, rid~ 
ing beside Henry Farman in 
his old Voisin. biplane a 
early as 1908, won the dis 
tinction of being the. first 


woman to fly. But it re 
mained for the Baroness 
Raymonde de Laroche, French sport 


woman and automobilist, to be the first 
woman to pilot a plane, After a few weeks 
of lessons, in the fall of 1999, she took her 
Voisin plane into the air at’ Mourmelon, 
She participated in an air contest in 
Egypt in February, 1910, in which, it was 
announced, the aviators would. ‘fh 
around the Sphinx, if possible,” and her 
twelve-mile flight, ‘won her a pilot's li- 
cense from the Aero Club of France, 
Meanwhile an Irish gicl, Miss Lillian S. 
Bland, constructed a flying machine en- 
tirely by herself. 

‘Among the first women in the United 
States to pilot planes were Miss Harriet 
‘Quimby, a magazine writer, who, in 1912, 
was the'first woman to fly the English 
Channel; Miss Katherine Stinson, called 
the first woman stunt flyer in the United 
States, who taught her famous brother, 
“Eddie,” to fly; and Ruth. Law, who 
‘made the first loop-the-loop fa 1915, 


Two New Glider Records 


‘OARING nearly two miles above the 

earth with no motor to aid him, 
Robert Kronfeld, Vienna glider pilot, re 
cently set a new world’s record for alti 
tude in a motorless plane at Gersfeld, 
Germany. His mark of 9,780 feet ex 
ceeded by more than half a mile the 
previous record of Max Kegel, a German 
glider expert. 

Another world’s record went to Kron- 
feld when he glided across country for 
a distance mark of 102 miles. 

Recently the art of gliding has been 


gliders aloft by taking advantage of ris- 
ing currents of ar along hillsides, but now 
the rising air streams beneath’ cumulus 
clouds are also utilized. 
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Women Flyers Who Have Made Their Mark 


r t - Bobbie Trout, the only 
oman who dy the jo 
oF hie text pilot, and 

| Mrs. Aer i formeriy holdet ef sala 

i ‘cadurance "Alght “record, 


Blanes "inher howe 
Mate” of "Viegina, 


» eacctive she 
commercial aviation. At this writing te oo 
1 12;000-nile tour to organise aviation county clube. 


‘Ae Derby with Sarah Wa 
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New Gale Machine Tests Planes 


HURRICANE, that could 
knock a man flat will soon 

tush through a tube ten feet in 

diameter, which, when com. 

pleted soon at Pasadena, Calif., z 

will form one of the finest 

aeronautical wind tunnels in 


“ announced what was hailed 
the greatest single contribution 
the world. Within ita set of Bo airplane efficiency since the 
: ¢ looks vaguely” lil vara. curious bowlshaped 
fant automobile radiator will Cowling that fitted over the 


but also. in experi 
ments to improve the airplane 
Recently the National Advi 

‘ommittee for Aeronautics 


control a man-made gale of 120 front of a plane's air-cooled 
miles an hour, produced by a engine and, by decreasing wind 
four-bladed propeller with a stance, boosted the speed of 
streamlined electric motor, Ex- a plane by as much as twenty 
perts of the Daniel Guggenheim 7 miles an hour. This invention 
School of Aeronautics at_ the was born in the Committee's 
California Institute of Tech- giant twenty-foot_ wind tunnel 
nology will use the outfit to try at Langley Field, Va., built at a 


‘ut new plane designs before the struments which record rly of the air stream in the new tew- Cost of $150,000, 

planes are actually flown, Sere wind frat ot Se Cabra tetas of Teche Here, where gales of 110 miles 
Testing inexpensive models of an hour could be produced at 

sew airplanes instead of the ‘il, full-sized motors with their 


planes themselves, to see whether they average automobile, at a speed of thirty different cowlings were mounted in turn 
will ly, isa development made possible by miles an hour, expends about four hi on a cabin fuselage and set up at the 
the wind tunnel, and dozens of them are mouth of the tunnel, Engineers meas 

ed States today. To ured the power of the motors with a 
e-foot model of a flying dynamometer, a thrust-measuring instru: 
machine of radically new design may cost been carried out extensively ment, and checked the temperature of the 
from $100 to $1,000, Ar cur- where the high price of gasoli cylinders with thermocouples, high-tem: 
rents in a wind tunnel then economy of fuel. In the airplane industry perature electric thermometers, to be 
veal its fault wheiber i the tunnels are of service ‘Tot only im Sure’ that, the engines, were ‘propesiy 
tail-heavy, likely to spin, or safe for the developing improved commercial models cooled. ‘They were surprised to discover 
novice to'fly, Wires that sus {hat a cowling almost compl 
pend the model in the tunnel, ly covering the mator—a design 
attached to sensitive balance 


manufacturer has a new tea " records for 
plane, he ean t h 

at spending tens or hundred ed State. j 
thosan of dlrs to bul pothiors Saco 
pilot's live enaful airplane see thi 
Automobiles, aswell cir us 
planes, are improved by. wind thelr use has 
funnel tests, and even” batt ; 
ships have heen tried out, for 
Streamlining in this way. The 


Lt-made wale, Right: The fou 
in which imodels af newly Jenigned machines are put t» exhaastive ti 


Fish Kep 
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t Fresh 


1,500 Miles 


st 


from Sea by 


New Scientific Refrigeration 


By ROBERT E. MARTIN 


4 AND apackage of haddock, a Kansas 
housewife tells her grocer. He 
hands her a sealed box, faintly 
cool to the touch. In the kitchen, 

she drops its contents in a frying pan. Tt 

is a fish fresh from Atlantic waters, now 
for the first time available to her through 

& new process of quick freezing. Frost 

still covers it after its 1,500-mile journey 

by refrigerator car and fast motor truck 
Last year more than 30,000 tons of fish 


likewise are 
ng in ney commercial 

jons. Sausages an 
5 frozen through and 
through, reach distant desti- 
nations with the same whole- 
some, appetizing flavor they 
hadat thestart. Even rabbit 
meat, roasting ducks, and 
sirloin steaks have appeared, 
quick-frozen, in package 
form, 

Only a revolution in the 
“cold. storage” methods of 


shipping could have made such long: 
listance shipments seem poss at 
revolution is taking place. ‘There is the 
recent discovery of a way to freeze meats 
and fish without impairing their food 
value. Within the last few months has 
come’ the invention of a refrigerator 
freight car that maintains automatically, 


in its iceless insides, the temperature of a 
howling January gale for uninterrupted 
hours. “Motor trucks with efficient built 
in refrigerators, sub-zero cabinets for re- 
tail stores, and refrigerated packages for 
mail delivery complete the new system of 
transporting "perishable" food in a pre- 
served condition, 

All this s 90 new that even the men 
responsible for keeping Americans’ tables 
Stocked with fresh food. all the. ye 
around are only beginning to 
realize what it means to them. 
Te may make a lot of differ- 
fence in the way that they 
handle the  3,600,000,000 
pounds of food that goes into 
old storage in the United 
States during the peak 
tmonths—enough to feed one 
American family for the next 
{800,000 years. ‘The eggs in 
cold storage, alone, make 
such an imposing total that 
it would take a single hen 
36,000,000 years to lay 
them ‘all. The supply of 
stored fish is so great that a 
fisherman would have to 
work 1,500 years to catch 
them ail, even if he could 
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average ten fifteen-pounders a day. To 

this enormous mass of food fit and 
fresh from the time it is placed in cold 
storage until it reaches the dinner table is 
adieu engineering problem of the 
st order. 


“ (UICK-FREEZING "has made pos 
sible the delivery of fresh fish in 
packages, Itis the recently 

oped science of freezing animal tis: 

without injury oF loss of their juices 

Other ways of freezing fish had been 


vel 


tried, but they were failures. Until fish 
‘were first kept on ice in 1825, virtually no 
new method of preserving them had been 


used since the salt treatment of Biblical 
times. ‘The Pilgrim Fathers, when they 
landed in Massachusetts, were still using 
salt. Some of their descendants continue 
to do so, The first serious experiments 
in freezing fish commenced hardly more 
than thirty years ago, when  iceless 
refrigerating plants 

first’ began using 
‘ammonia to produce 
colder cold than 
ice, The results were 
unsatisfactory. Froz- 
‘en fish dried out, lost 
‘weight, turned "yel- 


low oF sour. 
Dr. Harden F. 
‘Taylor, appointed 


by’ the late Presi 
dent Wilson to the 
United States. Bu 
regu of Fisheries to 
find ways of increas 
3 food supply, 

‘out to find the 
fon. He discovered 


it under the micro- 
scope. Large, jagged 


crystals had 
inctured the flesh 
the frozen fish 
The “flavor and nutritive substances 
fn the cells had leaked out, allowing the 
entrance of bacteria that would spoil the 
fish 

The large ice crystals were formed 
during the two or three days that it too 
to freeze the fish. Would quick freeziog 
produce ice erystals so small. that. the 
Wwouldn't puncture the flesh of a fish? 

Dr. Taylor exposed same hatidock to a 


temperature of forty degrees below zero 
In less than an hour it os. solid ce 
Carefully he shaved off a delicate sliver of 
flesh and placed it under a microscope 

ice crystals told him he had been 
successful. 


[OW for a practical try-out. The had- 

dock were quick-frozen, dipped in a 
pan of water to give them a protective 
‘shell of ice, and placed in storage. Six 
months passed. ‘Then the haddock were 
removed and thawed out. 

“We looked at their cells.” says Dr. 
Taylor. “Almost perfect! We weighed 
them to see how much moisture had 
escaped. Practically none! We cooked 
and ate some of the fish. Delici 

Today the idea of congealing fish 
almost instantaneously to preserve them 

tiny ice crystals is applied com- 
mercially in factories that dot the 
Atlantic coast from Nova Scotia to 
Florida. One such plant, at Halifax, 
.S., freezes.a ton of fish every two hours, 
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‘These 


But adapting the laboratory process to 
‘commercial use has proved less simple in 
fact than in theory. A fish's body is 
mostly _water—from seventy-five to 
cent, to be exact. To freeze a 

, then, three quarters of a ton 
of water at room temperature has to be 
turned to ice—a process that requires the 
removal of about 280,000 B. t. u., or heat 
units. Otherwise stated, this feat is 
comparable to extracting heat from a 
thousand-pound chunk of glowing, red- 
hot iron until it is cool enough for a per- 
son to lay his hand on it anywhere with 
comfort. 

Ingenious machines are at work in 


ae 
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these factories to accomplish the 
difficult operation. In a plant 
fat Gloucester, Mass. fish with 
their fins and bones removed are 
placed in their final packages and 
sent rolling, carton and all, be- 
tween two wide metal belts in a 
freezing tunnel. One belt presses 
firmly against the package from 
below and the other from above, 
Roth belts are sprayed mean- 
while with brine at forty-five 
grees below zero, the searing 
i being transered through 
the metal to the package. Al- 
{hough the brine cent come in 
contact with the fish, there is 
practically no air space to slow 
wn the freezing. After an 
hour in the freezing tunnel the 
carton of fish emerges stiff as a 
brick. No more refrigeration is 
needed, and the cartons are 
packed’into heat-insulated ship- 
ping cases, lined with material 
to exclude warmth, and are 
ready to be dispatched to their 
destination, Lately not 
‘only fish, but also clams 
and sausages, have been 
quick-frozen by the same 
method, 


I ANOTHER process 
ised. by. n Croton, 
Conn., factory, boned or 
SGlleted™ ph area, 
unpacked, on wideslum! 
num plates that travel 
round an endless oval 
track in a freezing room. 
trough beneath th 
Plates i filed with brine 
about twenty degrece 
below zero, in contact 
with the bottom of the 
moving plates, Dy th 
time a plate has made 
the citcit of the roo, 

which takes forty ean? | 
utes, the pink-white fish 
are frozen hard as stone, 
Operators with gloved 
hands feed the chilly ob- 
jectsintoa wrappingand 
dealing. machine “that 

frndise ‘then tp in 
sated, paper an pula 
them fas package for 
shipment. Haddock, 
cod, sole, and other fish 
are treated in this way. 


N ICELESS refrigera- 
torear, made possible 
by a new refrigerating 
system without moving parts, transports 
such products as these to great distances. | 
An observer looking for the great pumps | 
and compressors that ordinarily go with 
iceless cold storage plants would be sur- 
prised at their absence. Instead, the heat 
of a small gas flame and a remarkable 
substance known as “silica. gel” keep 
the refrigerating fluid circulating through 
coils the c 
This silica gel, a hard, glassy material 
that looks like shiny sand, is one of the 
‘most porous materials known to science. 
‘When cool, it absorbs enormous quantities 
of the liquid that chills the pipes; when 
heated, it drives (Continued on page 158) 


, 


|| structor, Harry Raphael. 
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Young Astronomers Run High School Observatory 


the Golden Gate, 
California, is an 
I observatory 


VERLOOKING 
fat San Franc 
‘unusual ast 


owned and operated by a high school. 
‘The building and its equipment are 
mounted on the top of the annex of the 
Galileo High School, which is named 
after the famous Italian 
astronomer of the seven- 
teenth century 

‘The revolving dome sur- 


mounts an artistic concrete 
room in which the amateur 
astronomers meet for their 


al studies. It is en- 


part of their work, th= 
embers of the high schox 

élass assembled. the equip 
ment and mounted the in 
struments under the direc- 


T telescope, mounted 
thin the twenty-o 
foot dome, is of the refrac- 
tor it has a 
magnifying lens instead of 
aumirror within the barrel 
Through ‘its fv 
half-inch lens familiar stars 
may bestudied closely while 
intricate electric clockwork 
mechanism within the base 
of the telescope circles the 
large. “spyglass,” synchro- 
nizing its movement with 
that of the heavenly bodies 
being observed 

Beas the large tele~ 
scope, the equipment 
cludes a second smaller 
Strument, as well as sex- 


sand other apparatus for supple- 


ings were 
nts themselves. 
The new equipment at San Francisco 


is but one of several roof-top observa- 
tories erected by high schools 

embryo Ameri 
sides, many amat 
built’ their_own 
studying the stars. 

A junked automobile helped Leland 

M. Thurston, a sixteen 

year-old Providence R. 
L, boy, to construct a 
telescope which he set 
upin hs back yard, 
elevating and rotating 
parts of the instrument 
were discarded units of 
the auto, 


hurston pur- 
chased his reflecting mir- 
ror “in the rough” and 
ground and silvered it 
himself. A cobweb. on 
the chimney of a neigh- 
bor’s house appears like 
8 piece of rope, he said, 
through the homemade 
instrument. 


LCHARD WIL- 

LIAMS, a fifteen- 
year-old amateur, of 
Jose, Calif.,is the young 
fest member of the Ame 
ican Association of Var- 
iable Star Observers. He 
sends in to the Harvard 
University Astronomical 
Division a monthly report of findings 
with his improvised telescope. 


‘The ctecrystery om 
Hin Schoo 


op Recently am amateur living near Cape 


, South Al vered a new 
. Officials of the Union Observatory 
in Cape Town named it the Forbes Comet 
alter its discoverer. In 1927, two other 
comets, too faint to be seen without the 
aid of fa telescope, were reported within 
a few days of each other. Both were dis- 
covered by amateurs, 
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The World’s Highest Dam 


Rising 386 Feet 


CONCRETE dam that will be a foot 

higher than the present record holder, 
the Pacoima Canyon structure of south” 
ern California, described in a recent 
of Porutan Sctexce Monriy, is 
built on the Skagit River in. the state 
of Wa Then completed next 
spring, tand 386 feet high. Ie wil 
form the heart of a gigantic 
hydroelectric project under construction 
by the city of Seattle. 

The new W: 


ion barrier, known 
Tocated on the west 
slope of the Cascade Range. Its base, 


ve An end 
ewe belt conveyor pours 1,500 cuble yards ef concrete day 


PoP! 


150 feet th dae 


A novel feature of th 
construction work is an 


> be 
pouring ti 
the forms, The iramework 
‘on which the belt moves, 
‘ean be swung to any part 
‘of the location, and the conveyor pours 
1,500 cubic yards of concrete a day. 
"The mayor and city officials of 


cattle 


recently made the 150-mile trip from the 

city to inspect the site of construction 

and observe the progress being made. 
The neighboring state of Oregon, wil 


eventually eclipse the 
structure that 

lead for some ti 
in the eastern part of the state, near the 
Idaho line, the United States Govern: 
ment is erecting a mighty wall of concrete 
that will rise 405 feet when finished. 


Outboards Drive Racing ngleoe thesegt Canal 


ROPELLERS of two outboard mo- 

tors lashed to the sides of the after 
deck of the Margaret F 1, a racing sloop, 
recently drove it through the Erie Canal. 
‘When the owner decided to take the eraft 
from New York City to Detroit, he found 
the hull was too high for convenient trans. 
portation by rail and decided to take it 
through the canal. As there was no room 
for tacking in this waterway, it was im- 

ssible to make the trip under sail; so a 
Reavy piece of timber was bolted across 
the after deck and two outboard motors 
attached t ; 

By turning the motors or slowing one 
down, the unusual boat was steered up 
the canal, reaching Lake Erie without 
trouble, This new wrinkle in navigation 
came shortly after outboard motors had 
been adopted_as regular equipment on 
barges in an English canal, as related in 
the August Porvtak Sctecr. Moxtazy. 
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Metals Act Strangely at 
458 Below Zero 


YY MAINTAINING a temperature of 
458.58 degrees F. below zero in a 
chamber twelve cubic inches in size— 
nearly. that of a half-pint con 
Prof. W. H. Keesom, Leyden University 
physicist, recently paved the way for 
experiments to reveal new properties of 
matter. This temperature had been 
achieved before, but only in a space about 
the size of a small grape—of one cubic 
centimeter. With the Dutch expert's new 
apperatus, instruments may be placed in 
the chamber for studying, the, strange 
manner in which metals and othe 
stances behave when they are subjected 
to the extreme cold, 

It is hard for the human mind to con- 
ceive of such frigidity as 458 degrees be- 
low zero, when a variation of about 150 
degrees spells all the difference between 
hot summer weather and icy winter. At 
the lower end of the temperature scale 
objects behave strangely. ‘The air freezes 
solid, and a tin cup becomes so brittle 
that it can be shattered with a hammer 
into a thousand pieces 

Only eighty-two hundredths of adegree 
below the temperature of Prof. Keesom's 
half-pint flask lies “absolute zero”—that 
temperature, never yet attained, at which 
heat ceases to exist 


Preventive Science Cuts 
Typhoid Death Rate 


HE. fight against the invisible ty- 
oid active was marked vith, tn 
creased success last year, the American 
Medical Association reports. Of eighty- 
fone cities in the United States having 
populations over 100,000, nine had no 
typhoid deaths during 1928. One of these, 

\coma, Wash., stood at the foot of the 
ind Pacific states. in 
1927. Last year, it made a record which 
none of the other cities has ever equaled. It 
hhad no deaths from typhoid or diphtheria 
during the twelve month: 

Preventive inoculation and increased 
sanitary precautions are the weapons used. 
inst the disease, ‘The value of vacci- 
nation against typhoid was demonstrated, 
during the war, in the American Army, 
where it was compulsory. 
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Largest Sundial Is a Lamp-Post at Night 


A SUNDIAL slmostas high aa house, 
and said to be the largest in the 
world, was completed recently in a 
dential district of San Francisco, Calif 
Its sloping stile, which casts a shadow to 
indicate the time of day, is made of rein- 
forced concrete; and about it circlesa curb 
‘of concrete to form the dial itself, which 
is marked with hourly divisions, 

‘More a curiosity and an ornamental 
structure than an accurate time-recorder, 
the enormous dial has attracted visitors 
from all parts of the city. Its upper end 
has been utilized as a lamp-post, an elec- 
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tric light hanging from it to shed lumi: 
nation on the small park in which it is 
located; and children living near by use 
the sloping face as a slide, 

Up until the eighteenth century, when 
locks and watches began to be common, 
sundials were in wide use for telling time. 
A Babylonian astronomer, ; 
about 300 8.c., constructed the first sun- 
dial of which there is certain knowledge. 
Four hundred years before this, however, 
the writer of Isaiah in the Bible referred 
to the shadow of a sundial but gave no 
inkling of how the dial was constructed. 


Farm Electricity from High Voltage Lines 


IGH. tension lines, carrying thou- 

sands of kilowattsof electrical energy 
at high voltage, now can be economically 
tapped to supply current for farms and 
scattered villages along the line, ‘The 
‘expense of installing elaborate substa- 
tions has been eliminated by a miniature 
substation recently developed in the 
laboratories of the General Electric 
Company. 

“This miniature substation is, fitted 
with a single-phase, oil-insulated, self- 
cooled, step-down transformer which 
takes the high voltage current from the 
line and transforms it to a lower voltage 
sultable for local distribution. 

‘There is, of course, nothing new about 
the construction of Such a transformer. 
Many thousands of step-down trans- 
formers are in use. ‘The unique features 
of the new miniature substation are in 
the methods used to protect the main 
line against electrical troubles originating 
in the substation. As the illustration 
shows, extraordinary precautions are 
taken with the insulation so that if light- 
ning strikes the substation the operation 
tf the overland high tension line will not 
be affected. In addition, a short circuit 
fon the local lines immediately operates 
to disconnect the entire substation so 


that the short circuit fs not carried back 
to the main line 

The introduction of this new sub: 
station will, it is believed, result in the 
electrification of thousands of farms and 
solated communities now lacking the ad- 
vantages of electric power. 


a 


Speeding Train Drops Off 
Cars at Way Stations 
EXPRESS tains which tterally “fall 

‘apart” at full speed to deliver cars 
and their passengers at small way stations 
were put into service in England the 
other day. Coaches destined for minor 
stops are attached to the rear and de- 
tached or “slipped” when their stations 
are reached, while the train speeds on. 

The" slipping smplished through 
fan ingenious uncoupling device. Over 
the coupling hook fits a sliding bar which 
is lifted by a lever operated by a “ali 
guard” from a compartment, at the 
front of the section to be detached. 

_ AS soon as the coupling is broken, the 
air brakes are automatically applied to 
the detached section. Naturally, both 

jrbrake and train beating pipe connec- 
tions are pulled apart, but the air brake 
pipe on the ling express is auto- 
matically ‘are the heating pipes 
‘on both sections, 


Counts 8,239 in Ant Hill 


FOW many ants are there in the 
‘average mound? 

‘About ten thousand, according to 
Prof. E, A. Andrews, of Johns Hopkins 
University, Baltimore, Md. In one case, 
Professor Andrews actually counted the 
fants in a mound and found its galleries 
inhabited by exactly 8,239 individuals, 
These insects were ruled by no fewer 
than eleven queens. ‘The queen ant isnot 
intolerant of her rivals like the queen bee, 
which kills all young pretenders to hee 
throne unless prevented by the workers. 

In previous counts of ant heap popula 


tions, the total often has been given as 
close’ to 30,000, and sometimes as high 
as 500,000, 


Ove of the miniature rubstatons, 
Elnborate inmaiation proterts Righ wot 
face lie from lightning, burnouts, 


Leh: Another view, showing sub 
tion completely installed and com 
fected with ae ie ts np arma. 
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Monoplane Bremen Goes to New York Museum 


TPE Bremen, famous Junkers 
mmosoplane, "whch asada Gs 
firsc westward croping of the North 
AAueatie last year; recently tried 
in Now York City, where ie wil be 
the Museum of Peaceful Ars. The 
Trachine, was 7 wo the a 
By the late Haron, von. Tluenella 
‘ho with Hermann Koch, German 
Fish made’ the Mato 
croming. It was fiat placed on tem 
porary exhibition int i 
eral Terminal and there was wen fr 


the first time by the American public. 
In landing at Greenly Island, off the 
coast of Labrador, at the end of the 
Aight the plan crashed and could not be 
enon to New York. The "Three 
‘Musketeers of the Ait” continued thet 
journey in a relief plane, leaving the 
Bremen on the island to be shipped from 
there‘ater. 


Find Open Windows Are 
the Best Ventilators 


PENING the windows and letting 
‘Nature take iy course fst the 
tiost tective way of siting » roomy and 
‘no mechanical ver iting system thus far 
devised improves on this chi fashioned 
foethod. "Goch le the conchsion eat 
feached. by the U.S. Public Health 
Service after a survey of schools to 
Gctermine the frequency of colds, bron- 
chial trouble, and other respiratory 
diseases among the pupils in relation to 
the means of ventilation used in the 
buildings. 
"The investigators found that in me- 
oat sar? schools the Cae 
ole Sekeing home api 
ments Was a little less than twice that in 
window’ schools, the percentages 
hg Ge eeaguiet gent clgarianias 


Auto Cigar Lighter Held 
by Suction Grip 


CIGAR lighter that can be installed 
‘on an automobile dashboard in a 
moment and requires no wires or batteries 


has appeared on the market, A rubber 
suction grip holds it to the dashboard. 
When its cap is pulled off, as pictured 
above, a file rasps upon flint, igniting the 
lighter, which is designed to burn any 
fluid used in the ordinary pocket device. 

‘When not in use as an accessory in the 
‘motor car, it can be detached and carried 
in the pocket or stuck to a desk to pro- 
vvide a quick and handy light. 


Alaska Hunts Destructive 
Wolves and Coyotes 


‘OLVES roaming the tundra of 
Alaska are killing off reindeer at the 
rate of about 100 for each wolf during 
a winter, More than 500 reindeer were 
killed by only five wolves last winter 
near Unalakleet, and the previous season 
200 were slain by two wolves near St. 
Michael. 
fag ees sit ae taking a heary toll of 
jurtbearing animals and migratory 
as well as of sheep and caribou. They have 
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destroyed entire colonies of foxes, and 
Alaska trappers are alarmed by the 
situation, 

To end these depredations, the legisla- 
ture of Alaska recently appropriated 
‘$30,000 for a hunting campaign against 
the predatory animals, 


Soviet Machine Gun Fires 
Ten Shots a Second 


TEN shots a second is the reported 

maximum speed of a new machine 
gun invented by a Russian and recently 
Introduced in the Soviet army and ait 
forces. Allowing for the time it takes to 
change the drums, the gun discharges 
180 bullets a minute. ‘The Lewis machine 
gun, used previously by the Russians, 
fires 125 shots. minute, ‘The new weapon 
is said to be effective at a distance of 
about 2,400 feet. 


Traffic Light Warning to 
Safeguard Pedestrians 


FEW years ago, 2 

crossing a street at a busy corner in 
Cleveland, O, Just as he was halfway 
across, traffic lights changed and he 
escaped the unleashed automobiles only 
by a mad dash for the curb. As he walked 
‘on, an idea popped into his head. 

That idea recently took completed 
form in an invention which the pedes- 
trian, Herman Gechter, assisted by Dr. 
Emst Watzl, a Cleveland engineer, has 
perfected. It tells both pedestrians and 
motorists exactly how much time will 
lapse before trafic lights change. ‘The 
device is a “clock,” with a hand and a 
circular dial numbered from one to 
twelve, as in, the usual timepiece; hand 
and: dial are illuminated by neon light, 
as this is most easily seen at a distance, 
By glancing a the position af this pointer, 
an observer can determine whether the 
Hight on the trac signal has just been 

med on or is about to change. As the 
Pointer touches twelve, the Hgbts change 

Traffic signals equipped with new 
“clocks” will aid pedestrians. crossin 
streets and motorists in gaging their speed. 


lestrian was 


L£Lf/a 
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Erased Writing Revealed 
by Ultra-Violet Rays 
[LPETRANIOLET rays, used in the 

‘treatment of rickets and other_ail- 
ments, nov are being called to the aid of 
the historian and antiquarian, Recently 
Professor G, R. Kobel, of the University 
of Vienna, Austria, discovered that, by 
Haass of cacrllet sam, the Dw 

‘sible writings on palimpsests, t} 
doubly-written parchments of Medieval 
times, may be’ photographed and de- 
ciphered. 

Parchment often was used twice and 
sometimes three times by the scribes of 
the Middle Ages, because of its cost and 
scarcity. The chronicler would erase, and 
frequently not very carefully, the writing 
from a document and use the same parch- 
ment again, By the new use of ultra- 
violet light, important historical, literary, 
and scientific data may be revealed. 

‘American scientists have further dis- 
covered that various kinds of ancient 
inks may be brought to light by ultra- 
violet rays of different wave lengths. 


Woman Sets Office Clocks 
by 100-Year-Old Watch 


WATCH that is said to have kept 

perfect time for a hundred years has 
provided its owner, Miss R. Belville, of 
London, England, with a steady income 
for forty years. Known as “The Clock~ 
‘woman of London,” she makes daily trips 
to a number of business houses, setting 
their clocks to the correct Greenwich 
Aime as told by the old timepiece, known 
as, Arnold 345.” 

‘The watch was made for the Duke of 
Sussex, son of King George ILL of Ena- 
land. Later it came into the possession of 
Miss Belville’s father, an attendant at 
the Greenvvich Observatory. He dis- 
covered its remarkable ability and started 
the unique occupation of supplying the 

eto ofices, which his daughter, 
ve years old, still pursues, 
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Automobile “Tight-Ropes” on Power Line 


‘Three-Color Flashlamp 
Serves as Signal 

RED, green, or white light is possible 

with anew electric lashlamp pictured 
above. It is designed especially for po- 
licemen, motorists, and campers, for 

mit serves as a handy method of 
hight signaling. When both buttons on 
the front of the device are at the bottom, 
the light is white. Sliding one of the but- 
tons up pushes a red shield between the 
Jens and bulb and the light changes to red. 
If, instead, the other button is moved up, 
the light Becomes green. The first but- 
ton to be manipulated must be returned 
to the lower position before the other one 
can be pushed up. 

‘Another feature of the lamp is the 
arrangement of the three buttons at the 
top. One turns on the light, when pressed 
down completely. Given a slight pressure 
it can be used for flashing the light on and 
‘off in any of the three colors for “dot and 
Sash” signaling. The center button locks 
the mechanism so that the lamp cannot 
become accidentally lighted while being 
carried in the pocket. “The other button 
Switches off the light. An adjustable 
leather strap permits the lamp to be car- 
ried in the hand, hung on the wall, or, 
whenever it is necessary, attached to a 
belt or button of a garment, leaving both 
hhands free. 


1. Kambrinow, German dare devi, driving hie 


‘sutomebile‘on Mundred foot high power tins, 


TIGHT-ROPE-RIDING auto- 
mobile recently thrilled watchers 
in the vicinity of Berlin, Germany, 
when H. Kambrinow, a daredevil 
rider, drove the machine along 
parallel high tension wires for almost 
a fifth of a mile. At some places the 
swaying wires were a hundred feet 
from the ground, with yawning lime- 
stone quarries below, yet the heavy. 
machine completed te trip. safely 
at fifteen miles an hour. 
‘The pneumatic tires had been removed, 
and the car ran on clincher sims, which 
held it to the wire, Before the perilous 
ride, the electric current in the wites was 


Plant and Bird Species 
Outlived Monsters 
ANTS and birds descended from 


‘species that lived millions of years ago 
atill exist, while the large mammals and 
reptiles of prehistoric times, such as mas- 
todons, dinosaurs, and giant armadillos, 
have been extinct for centuries. 

‘This fact was revealed by recent excava- 
tions in two widely separated parts of the 
world. In the Sutschansk mines near 
Vladivostok, Siberia, a Russian paleontol- 
gist, found fossil’ plants 155,000,000 
years old. What he discovered were really 
leaf prints in the rock, but these could 
clearly be distinguished as belonging to a 
genus of which the American wild sar- 
saparilla and the Hercules shrub are 
descendants, 

In Florida, representatives of the 
Smithsonian Institution unearthed a fos- 
sil bed in which bones of ducks, geese, 
storks, and other present-day birds lay 
side by side with the remains of mam- 
moths, ancient horses,and other creatures 
of at least a mili 


cy 


Claims Rubber Studs Make 
Tires Puncture-Proof 


INVENTION of a rubber tire that can- 

not be punctured, though it contains 
no metal armor, is’ claimed by E. C. 
Walton, LaPorte, Ind., engineer. "His 
tire is protected by studding the tread of 
ordinary rubber with hard rubber disks, 
arranged in several layers beneath the 
surface so that they cannot work loose. 
‘These disks are sufficiently strong, he 
says, to stop a nail or piece of glass from 
piecing the casing; yet they donot inter- 
ere with the normal flexing of the tire. 
Since no metal is used there is said to be 
no heating of the rubber, nor any possi- 
bility of eutting the abric. The Invention 
should add greatly to the life of 


American Hens Go In for 
Quantity Production 


FFICIENCY and mass production, 

watchwords of modern industry, 
hhave invaded the henhouse. Department 
of Agriculture statistics show ‘that the 
United States had fewer hens last year 
than in 1927 but that the birds more than 
made up for the thinning of their ranks 
by laying a greater total of eggs. 

‘At the close of the first half of this year, 
the number of hens was four percent less 
than last year, but again the “output” 
per hen was greater. In the same period, 
the hatch had increased six percent over 
the corresponding months of 1928. 


Paper Made Fireproof by 
New Secret Chemical 


MAGINE a blow torch, used to cut 
through steel girders, playing for an 
{instant on a piece of paper without singe- 
ing it, o a piece of wood resting momen: 
fariy’ unharmed in a white-bot blast 

‘Those apparent reversals of nature's 
Jaws are said to have been accomplished 
by two experimenters in Los Angeles, 
Calif. By soaking paper and wood in a 
tecret chemical preparation, Dr, 0. 7. 
Hodnefield and Dr. W, W. Shartel report 
they have succeeded in making these i 
flammable materials virtually fireproof. 

‘The inventors, it is said, are prepared 
to manufacture their fireproofing chemical 
soon on a commercial scale. They predict 
it will make wooden structures as resistant 
to fires as stone buildings are. 
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Blocks Simplify Nailing in Fireproof Walls 


WO recent in. 
ie 


building prov 
convenient naili 
blocks for attachi 
baseboands, picture 
molds, of wall pan 

to walls made of 
low tile or terra 
cotta, of contai 
metal lath. For the metal lath, square 
steel clips,each with an opening on one side 
that allows it to be slipped on one of the 
narrow metal uprights, provide anchors 
for wooden wedges driven into the cli 
to form nailing blocks. For tile walls, 
locks of wood, faced with upright 
sto0ves to give the mortar a firmer hold, 
are cemented between the tile ends. 


According to the manufacturer, these 
devices make possible a fifty percent 
saving in labor and a reduction of more 
than half the costs in providing naling 
bases in fireproof buildings. More than 
twenty-five thousand of the new clips and 
mortar joint blocks are said to have been 
used in one office building in Los Angeles, 
Calif., recently. 


Eggs, Beans, and Milk 


NA recent report to the American 
Medical Association, two physicians 
‘of St. Louis, Mo., described a disease 
Which resembles hay fever in its causes. 
They told of persons suffering from 
brurple spots on the face or body, ater 
eating small quantities ‘or beans, 
or dsinking a Htle ag. one spoonful of 
milk. ‘This disorder, the 

doctors explained,’ is 
caused by oversensitive- 
ness to the proteins in 
these foods, just as hay 
fever is due to sensitive- 
to the proteins in 
the pollen of certain 
plants, resulting in in- 
fammation of eyes and 
nose. The purple spots 
Bre the result of blood 
‘escaping romsmall veins 
and arteries just under- 
neath the skin, produc- 


Cause Strange Ailment 


Habitual sufferers from hay fever in the 
United States may escape its dscomforis 
Wy going to Europe, where, according to 
medical experts, the disease is much less 
prevalent than’in this country. ‘There 
are also, however, some “hay-fever 
proof” localities in the United States. 
OF these the White Mountain region in 
New Hampshire is best known, 


Radio May Set Watches 


WATSHES soon may be set auto. 
matically by radio if plans of an 
American timepiece manufacturer at 

successful. There is a race between this 
firm anda German concern, to produce the 
first radio-regulated timepiece that is 
practicable, according to Louis G. Cal 

‘well, former general counsel of the U. 
Radio Commission, If it can be done, 
the watch of the future will keep ob: 
servatory time so long as it is running. 


] 
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Air’s Ozone May Be Caused by Sunspots 


\RT of the ozone, that mysterious 


id healthful form’ of oxygen in the 
earth's atmosphere, may be produced by 
sunspots. Dr. F. E. Fovle, of the Smit 

sonian Institution, Washington, D. 
recently advanced the theory that, whil 
‘one layer of ozone in the atmosphere is 
created by the ultraviolet light of the 
sun, another owes its origin to minute 
particles emanating from sunspots and 
Shot at the earth by billions, ‘This theory 
the physicist bases on his observation 
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that ozone is absent from the upper layers 
of the atmosphere during a minimum 
sunspot period 

‘Ozone, which was first observed by the 
Dutch scientist van Marum in 1785, has 
a faint blue hue and its odor resembles 
that of clrie, ‘The smell ually 
attributed to pi us is really 
that of ozone. ‘It is strongly notice- 
Allein’ viciity of a obieet 
‘which has been struck by lightning 
and near electrical machinery 


Sculptured Panels Beautify Fire Escapes 


COMBINING beauty, with tty, « 
California “architect recently dk 
igned a new type of fire escape which 
constitutes not only an effective means of 
rescue but also an escape from the wgli- 
ness of the conventional gratings and 
ladders, 

In his plans for the headquarters of a 
Hollywood motion picture concern, he 
substituted for the usual iron framework 
1 series of decorative concrete balconies, 
connected between floor levels by a 
system of steel stairways. As a rule fire 
escapes, because of ugliness, are placed at 
the sides or the back of buildings. “But 


design, and $0 he included the balconies, 
in his scheme for the front of the struc- 


ture, overlooking one of the main streets, 
The new fire escapes produce a pleas- 
ing architectural effect and, besides, are 
attractive in themselves. Each balcony, 
‘on its face and sides, is embellished with 
sculptured figures cast in concrete panels. 
In keeping with the purpose of the build- 
ing, the relief design represents a scene in 
motion picture studio, curiously exe- 
cuted in classical style. It shows a group 
of actors playing before a camera, to- 
gether with their director and other 
studio attaches, all of them portrayed as 
they might have appeared in ancient 
Greece if the Greeks had had movies and 
movie studios. Smaller designs for the 
sides of the balconies are carried out in 
similar fashion, 
res in relief also adorn the canti- 
lever beams supporting the 
balconies. ‘To carry through 
the scheme, concrete plaques 
featuring classical dancers are 
set into the facade of the 
building 
The pian may be followed in 
designing other buildings, by 
changing the decorative theme 
to suit. Plaster molds can be 
made from a sculptor's full 
size model, and with these 


molds as many panels as are 
needed In case a 
vivid effect is desired, colored 
concrete may be used, 


Self-Centering Nail Set 

New Aid to Carpenters 

IME is saved in setting nails, or driv. 

ing their heads below the surface of 
wood in finishing work, by a new tool 
bce aur ‘eliminate the usual hand-held 
punch. 


sd above, automatically 
centers the nail head below a plunger 
which is struck with a hammer to set the 
nail. A spring forces up the plunger after 
each nail isset, ‘The self-centering feature 
ig said to prevent marring the wood, as 
often happens when an ordinary punch 
slips off the nail as it is being struck, 


Radium Experts to Fight 
Cancer in Cities 


ITHIN a few years every large city 

in the United States will have 
“cancer institution,” equipped with from 
$500 000 to $1,00000 worth of rai 
treatment apparatus and manned by 
stall of experts and surgeons. Such was 
the recent prediction of Dr. James Ewing, 
head of the Department of Pathology in 
Cornell University, Ithaca, N. Y., and a 
noted cancer specialist. 

“These institutions, Dr. Ewing said, will 
be established by the various state health 
departments, with the aid of private 
philanthropists, as an integral part of 
nation-wide cancer-control program that 
is sure to be executed in the near future. 


Hands and Feet Missing 
in Brazilian Family 


PX TWO xerertionsofa Brasian family 
reported to the Eugenics Research As- 
sociation, five of the members have been 
bom without hands or feet. ‘Three are 
children. ‘Their father, similarly erippled, 
ied recently. One uncle, also deformed, 
stilllives. In explaining the strange case of 
hereditary deformity, biologists say the 
tiny living granules, called chromosomes, 
contained in every’ living cell, transmit 
characteristics from one generation to 
another, It is evident, they say, that the 
chromosomes of the Brazilian family lack 
some essential unit in their structure. 
This missing unit is the one responsible 
for the formation of feet and hands. 


6 


All Skins Contain Similar 
Colors, Tests Reveal 

|AT the skin pigment of the so-called 
black, yellow, and red races does not 
differ from that of the white race except 
{n quantity is the conclusion of two scien- 
tists at the Mayo Clinic and Foundation, 

Rochester, Minn, % 
sing a spectrophotometer, or color 
analyzer, they have made a study of skin 
coloring in regard to vividness, hue, and 
amount of light reflected. They found 
‘that some men are black and others white 
not because of different-colored pigment, 
‘but because varying amounts of the same 
ts reflect light in different degrees. 
ge quantities of pigment hide the 
blood in the superficial layers of the skin, 
and the investigators discovered that this 
blood affected the color of the skin even 
more than the pigment itself. The quan- 
tity of lament present, they say, prob- 
ly is due to the amount of exposure to 

sunlight through countless generations. 


Engineers Like Blondes; 
Farmers Like Chickens 


HE fact that a man prefers blondes 
to brunettes may indicate that he 
should be an engineer instead of a lawyer, 
farmer, cletk, or mechanic, according to 
Prof. Hi. H, Remmers, of Purdue Univer 
sity. In a recent que 
40 agriculture and engineering students, 
hhe discovered that the engineers like 
short women, blondes, shopwork, city 
fe, and methodical people. The’ pros- 
pestive farmers lke Jersey cattle, caring 
f chickens, digging in the garden, ex: 
cursions, polite people, and work with 
children 
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TENDESAY PARROTT, New York 
newspaperman, claims to be the 
fit reporter to phone a story to his 
editor from under water, Recently he 
sent in a feature story while standing on 
the bottom of the East River, between 
Manhattan and Brooklyn. Attired in a 


Camera Records Unusual Lightning Display 


S.A jagged streak of lightning twisted 
‘across the sky over the office build- 
ings of downtown Chicago during a recent 
thunderstorm, a photogra- 
pher on Michigan Avenue 
obtained the remarkable phow 
raph at the right, catching 
tie brian tren of millons 
‘of horsepower of electrical 
‘nergy as it appeared framed 
by skyscrapers, 

A flash of lightning, de- 
fined in its simplest terms, 
merely a powerful elec 
spark. Billions of electrons 
‘accumulate on the clouds, 
‘and, when the crowding be- 
‘comes too great, the electrons 
jump to the earth or to an- 
other cloud. That jump 
forms the lightning flash, 

‘There are approximately 
100 thunderstorms contin- 
wally raging on the earth, 
mately meri 

5 and every seco 
somewhere in the world, a 
bolt of lightning is discharged 
from the sky. The electricity 
usted in these destructive 

fs surpasses many times 
the combined output ofall 
the world’s power houses. 


‘The latest steps of science to capture some 
of this, waste energy were described re- 
cently in Porotax Screxce Montuty. 


Diving Reporter Phones from River Bottom 
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diving suit and helmet, he was lowe 
over the side of a tugboat and began 
descent 
As he slowly sank into the darkness 
below the surface, he began a running 
story of his sensations and experiences, 
king. into a telephone instrument in: 
stalled within the diving outfit. The story 
was transcribed by aman at the other 
‘end of the phone connection in the news 
room of the paper and was on its way to 
the presses before the bulletlike helmet of 


Parrots diving sult appeared above the 
waves after he had been hauled to the top 
‘without mishay 


The Stone Age Girls Used 
Lipsticks and Mirrors 


LTHOUGH $100,000,000 is spent in 

‘the United States each year for cos- 
‘metics—more than ten times the sum 
this country sets aside annually for sci- 
entific research—American women are by 
no means the inventors of this form of 
facial adornment, nor are theit present- 
day European sisters. The art of make- 
up, almost as old as the human race, had 
reached a high, point of development 
among the ancient Egyptians, Greeks, 
‘Romans, and other peoples. 

Recently it, was discovered that the 
Irish colleen of the Stone Age, more than 
2,500 years ago, used a lipstick. In graves 
of the period unearthed accidentally in 
the course of harbor improvement work 
on Lambay Island, off the Irish coast near 
Dublin, representatives of the Dublin 
Museum found sticks of waalike pi 

ee a cere oe ‘es ot 
long, ago employed to beighten the color 

Deer Other interesting articles 
font ln the. graven intuit “sett 
‘brooches, stone finger rings, and bronze 
bracelets, ‘There also was an iron hand 
poorsend s High posh, bet moe as 

it which was 
turmed into an implement of reflection by 
ipping it first in water. 
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Two Cross the Channel on Water Bicycles 


‘Two. "Channel-cycist"—Roger Vinw 
ent (above) peiaied cron in only ive 
‘ours: Miss Almee Pfanner right) iamin 


PEACEFUL invasion of 
England on water bicycles 
tooke place recently when a 
French sportsman and a twenty- 
‘two-year-old itl pedaled their 
way safely. across’ the twen 
odd miles of rough sea. water 
separating Calais, France, from Dover. 
ithe ‘iat rip was made. by Roger 
Vincent, who “bieycled™ his way across 
the English Channel in slightly more than 
five hours, in spite of high seas and strong 
contrary winds. When nearing the white 
chalk ifs of Dover, the sprocket chain 
‘of his machine broke and he had to climb 


caught in a_strong offshore 
current, giving the plucky 
rider a hard battle for more 
than an hour before he 
touched land. A fishing tug, 
carrying official timers, ac 
‘companied him. 

Using a similar machine a 
few weeks later, Aimee Pfan- 
ner, a mannequin of Paris, 


made the trip in nine hours and nineteen 
minutes. 

She was trained for the trip by Rene 
Savard, who made what is believed to 
have been the first hydrocycle crossing, in 
1927. His time for the journey was ‘six 
hours and six minutes—only an hour more 
than the record made by Vincent. 


Crack Train Cuts Time Across the Cascades 


ACING over winding 
rails in the shadow of 
snow-covered peaks, the 
Empire Builder, the Great 
Northern Railway's latest 
‘erack train on the Chicago- 
Seattle run, recently in- 
augurated a new sixty-one- 
hour schedule between the 
| two cities. ‘The striking 
Acton photograph at the 
Fieht, was, snapped as, the 
‘giant - locomot 
framed a curve after bat- 
{ling deep snow in a pass of 
the Cascade Mountalns. 

Such service requires a 
specially articulated engine, 
bile with the driving wheets 
in hinged units to permit it 
to traverse the sharp moun- 
tain curves. 

With increasing competi- 
tion from time-cutting a8 
Hal transportation, railways 
the world over are speeding 
up their trains. A new 
Italian locomotive is. re- 
ported to have shown un- 
usual power and. speed in 
recent tests. It will operate 
between Milan and Ve 


“Dry Ice” Offers a New 
Remedy for Leprosy 


-PROSY, regarded for centuries as.an 

incurable disease, has in the past few 
years been treated’ successfully with 
chaulmoogra oil, obtained from an East 
Indian tree. This method, however, has 
two disadvantages—the treatment Cakes 
several months and the oll is so nauseating 
that it cannot be administered in very 
large doses 


recently announced 
Veloped a new leprosy cure which will 
do away with the shortcomings of the 
chaulmoogra oil treatment." By his 
method, areas of the infected skin are 
frozen with solid carbon dioxide, or “dry 

~.” Compounds of gold also are used 
in the treatment, 

‘The intensely cold material is said to 
Lill the tissues for some distance below 
thediseased surface. ‘The dead tissue cella 
discharge chemical substances into the 
blood which stimulate the body to repel 
scattered leprosy germs 


Anger and Fear Born of 
Childhood Diseases? 


F A person is qitick-tempered or timid, 
Tee to be pitied than 
scorned, for he probably is still a victim 
of diseases suffered when a cont acaoet. 

Stratton, of the 


Experiments with students conducted 
by Dr. Stratton indicated that those who 
had suffered the most diseases in child- 
hhood were most susceptible to anger and 
fear. A record of the frequency of 
their emotion was compared with the 
students’ medical histories. It is Dr. 
Stratton’s theory that early diseases 
undermine the nervous system and 
jular constitution, weakening their 
resistance to later emotional shocks. 


Which ‘ford an unobstructed view and 
fan be lowered and raised like automobile 
windows. In addition, the car has form- 
Euting seats, a floor of non-skid composi 
tion, and solt, subdued lights. 


Automatic Detector Gives 
Warning of Gas Leaks 


WN AUTOMATIC detector to locate gas 
leaks or warn of the presence of fire- 
amp in mines has been invented by a 
woman in Paris, France, Whenever the 
quantity of gas in the atmosphere is 
freater than 1.3 percent the instrument 
funds a warning by ringing a bell and 
flashing a tiny electric lamp. 

‘Tests made in England as well as 
France are said to have indicated that the 
invention infallibly detects the presence 
of gas in the air. In France, it is being 
‘wed to trace leaks in household gas lines 
sed fztures and fo, insure that Do at 
‘scapes from loose pluml ts when 
ew meters are installed. 

‘The London street gas explosions of 
some months ago inspired the inventor. 
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ze Window Sash Cord 


Talkie Actors Rehearse on Skeleton Stage 


BROADWAY actor who had entered 
ies” told 


the “talkies in POPULAR 
Science Mowruty,afew months ago, how 
the of a piece of paper during the 
filming of one talking picture had spoiled 


‘a sound sequence that cost approximately 
five hundred dollars. Slight mistakes on 

the stages where talking 
movies are produced may 
mean losses of thousands 
of dollars when elaborate 
‘equipment is used to record 
actions and spoken words 
at the same time, 

‘As a result, skeleton sets 
for rehearsals’ only are now 
Part of the equipment of 
the Hollywood “talkie” 


studios. ‘These rehearsal 
stages are laid out with the 


lettered signs to indicate 
doors, “windows,” and 
other’ features involved in 


ith directors and authors. 
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Dry Air in Homes Causes 
Rugs to Wear Out 


'N WINTER, the 2if in the average 
‘American home has less humidity than 
that over the Sahara desert. Akilnfordry- 
ing lumber contains more moisture than a 
typical American room. ‘These surprising 
facts were discovered during a recent 
study, in New York state, of the eflect 
of dryness upon valuable rugs, 

Health authorities say that from thirty 
to forty-five percent humidity should be 
‘maintained for the most healthful li 
conditions. Yet most homes in ol 
‘weather have less than twenty percent, 
the report shows. 

‘As much as a bathtub full of water, 
from twelve to twenty gallons, should be 
evaporated every day in a ‘good-sized 
hhouse, to keep the humidity at the com- 
fort point during zero weather. One of 
the contributory causes of wear in val- 
uuable rugs, the report points out, is in- 
sufficient humidity, In its natural state, 
‘wool holds thirty-five percent water. A. 
reduction in moisture causes the rugs to 


“fuza-out,” thus 
losing part of the 


into them. 


‘The scenes are letter-perfect before they 

are transferred to the “shooting” set, 
‘The photograph above shows Herbert 

Brenon, film director, going over a scene 

with Fannie Hurst, author (at 

Winifred Westover, actress, 

Struss, photographer. 


Rel 


f, Not Sorrow, Real 
Cause of Weeping 


NN MOST cases, neither sorrow nor joy 

but rather relief from the tension jn- 
duced by either one of these emotions is 
the real cause of tears. Dr. Frederick Hl. 
Lund, of Bucknell University, and’ Dr. 
HL. V. Pike, of Danville State Hospital of 
Receiyteeite, alts au iavenigniice ot 

causes of weeping, recently reported 
this conclusion to the’ American Phycho- 
logical Association. 

Working on subjects with pronounced 
emotional reactions, the investigators 
found that, weeping rarely occurred in a 
state of dejection or elation, but mostly 
when the depressing mood was alleviated | 
by brighter circumstances or when calm 
set in following too great a joy. 
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Boys Need More Sunshine 
than Girls for Health 


HAT “boys are harder to rear than 

sirls”” was recently given support by 
statistics issued from the Children’s B 
eau of the U. S. Department of Labor, in 
Washington, D.C. These reveal that, 
although more boys are born in the United 
States than girls, the latter have thirty 
percent more chance of living. During the 
first year, 130 boy babies die for ev 
100 girls Who fail to survive. 

One reason for the higher mortalit 
among male infants is indicated by Dr. 
Henry Bakwin, of Columbia Universit 
who recently reported he had found that 
boys. need more sunlight than girls, 
developing rickets and other diseases more 
readily when deprived of the benefic 
rays of the sun. During months of plent 
ful sunshine, the death rate of boy and 
irl babies becomes practically equal. 
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Mechanical Nurse Holds the Baby’s Bottle 


‘MECHANICAL baby- 
bottle holder, designed 
to relieve mothers of the 
strain of holding the bottle 
while infants finish their 
meals, was recently exhib- 
ited in Chicago. Attached 
to a weighted base is a flex- 
ible arm similar to those 
used on desk lamps. Clam 
at the end of this arm hold 
the bottle, which can be 
adjusted to any position. 
When the meal is over, 
the “baby diner” is taken 
away. Its flexible arm can 


bbe bent down, permitting it 
to be stored in a small 


Five Brothers Build an Unusual Airplane 


"HEN five brothers of Madison, N. 

H., constructed their own airplane, 
they included features not found in more 
conventional models. Following the de- 
sign of Z. D. Granville, twenty-eight, old 
est of the quintet, the) put the joy-stick 


‘on the dashboard instead of in the floor, 
to give the pilot more room, and made 
the top wing adjustable for high or low 
speed flying. The photo shows the plane's 
designer in the cockpit, and the four 
‘other builders standing by 


Substitutes for Store Clerk’s Handwriting 


A SEW, months agp, Pe A, Best 

tor of one of London's large 
‘stores, told in Porutax Sctece MONTHLY 
of the need of a new style of handwriting 
that would enable clerks to write fast 
and foolproof records. legible sales 
slips, he estimated, cost department 
stores millions of dollars a year. 

A recent American invention is said to 
help remedy this situation, preventing 
errors that result in misdirected parcels. 
Each customer is given a small metal 
plate, or address token, to carry in his 
pocketbook. Upon it is embossed the 
customer's name and address, In making 
fa purchase, he hands the plate to the 
clerk who piaces it into a small hand-held 
imprinter. When the sales slip and 
duplicates are slipped between the jaws 
of the imprinter and the handles squeezed 
together, the name and address are 


stamped correctly upon all of the slips. 

‘According to the manufacturer of the 
device, this procedure eliminates error 
‘and saves time for clerks and customers. 


Tiny One-Cell Creature 
Wears Life Preserver 


FTHOUGH composed of only one cl 
and not much larger than a pin-point, 
the arcella, a tiny creature that inhabits 
the ponds and streams of Europe, carries 
its own life-saving equipment within its 
microscopic body. The late Dr, E, J. 
Bles of Cambridge University, England, 
discovered not long ago that the minute 
animal, which lives in a miniature shell, 
possesesa chemical mechanism by which 
fesaves itself from drowning. "When the 
arcella sinks into water containing in 
sufficient oxygen for its needs, this mech: 
‘anism automatically fills a hole in its little 
body with gas. Thus rendered lighter, 
the arcella shoots up to the surface. 


Aluminum Coat Prolongs 
Life of Duralumin 


A THIN coating of, aluminum ove 
duralumin, the light metal use 
‘extensively in dirigible and airplane con- 
struction, was shown in tests made by the 
U. S. Bureau of Standards to prevent 
corrosion which makes the high-strength 
alloy brittle and we 

iggle machine” played an impor- 
tant par in the test. that led to the di 
covery of the protective coating. Speci- 
mens of diraiumin were corroded in salt 
water while being stressed by being bent 
back and forth by the “ wiggle machine.” 
‘The aluminum-coated duralumin proved 
superior to the uncoated metal. 


Paraffin to Heal Lungs 


BYINECTING, parain into the 
chest, Dr. Hugo Hauke, a surgeon 
‘of Breslau, Germany, has speeded the 
recovery of tuberculosis patients, he 
reported recently to a surgical congress 
in Berlin, During pulmonary tubercu- 
losis, cavities form, particularly in the 
upper lobes of the Jungs, and prevent 
the curative process, Dr. Hauke explains. 
If the diseased parts of the lobe are cut 
away from the chest, the cavities ill 
collapse; paraffin injected into the re- 
sulting space will Hold them fat 


as 


” 
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New Antiskid Pavement Made Like Waffles 


'AFFLE pavement” 
is the latest protec- 

tion against skidding in 
Berlin. When an asphalt 
street was laid recently in 
the German capital, a huge 
“eentipede” machine with 
several rollers, in a train, 
ran over the hot surface to 
give the final leveling. ‘The 
rear roller, with criss-cross 
ridges, marked the surface 
of the asphalt like a waille 
to provide additional trac- 
tion for automobile wheels. 
Tests are said to have 
shown the nonskid pave- 
ment to be effective in wet 
weather, reducing the num- 
ber of accidents, It is ex- 
cted that the new sur- 
facing will be tried in other 
parts of Germany as well as 
‘Another unusual method of combati 
skidding on pavements has been reported 


More Women Flat Footed; 
Jobs Are Blamed 

A. SUDDEN increave oft feet among 

women has been noted by a German 
orthopedist, Dr. Gustay Muskat. In the 
past, he says, approximately twice as 
many men as women have had flat feet, 
but recently the ratio has changed, so 
that now it is three to five against the 
women. He attributes the change to the 

in “gainful occupations.” 


| 
How Much Do You Know | 
About Photography ? 


NEST your, knowledge with 
these questions, chosen from 
hundreds asked by our readers. | 

You will find the correct answers 
on page 156 
1. Why is the picture on a | 
films reversed™-black where | 
white should be? 
What is the difference be- 
tween a fast lens and a 
slow one? 
3. Who took the first photo 
graph? 
4. How do you determine the 
bret focal" lengths Yor 
5. Why do pictures of racin 
y do pictures of racing 


Why are special lenses | 
nected, to "take colored | 
movies? 

How big can an enlarge- 
ent be made without 
becoming fazey? 


What is the difference be- 
Tween an anaatigmat lens 
snd the cheaper len ex 
Sept the price 
9. What makes stereosco 
etures ook eo naturale” 
10, What isthe difference be- 
tween a lens marked 08 
anda lens marked 1/6 


from Paris, France. Layers of rubber were 
placed at street comers to help autoists 
to stop quickly and with less skidding, 
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Physical Comfort a Guide 
to Good Ventilation 


HYSICAL comfort should be the 

guide in the matter of house ventila- 
tion according to experts of the U. S. 
Public Health Service. ‘The idea that 
all out-loor air is “fresh” is a fallacy, 
they say, and so is the notion that sleep- 
ing with’ wide-open windows, regardless 
of temperature and weather, is necessarily 
healthiul.. The i from, the, outside, 
especially in cities where it is poisoned by 
smoke, dust, and various harmful gases, 
is often less’ desirable than that indoors, 

As for bedroom windows, the experts 
have calculated that, on a cold winter 
night, enough air leaks between the sash 
and the casement and between the upper 
and lower halves of a closed window not 
provided with weather stripping to sup- 
ply one adult with about 180 times the 
‘quantity of air he requires. 

Still, the Health Service does not ad- 
vocate sleeping with closed windows, any 
more than it advises going to bed 
chattering teeth, a practice which is 
called far from healthful, 


Novel Tower Garage Parks Autos Five Deep 


UTOMOBILES are “stacked” five 
leep in a novel imental parking 
tower recently opened at Sandusky, ( 
Occupying ground space no greater than 
that required for an ordinary two-car 

the tower accommodates ten 


machines. The inventor is J. E. Morton, 
a Sandusky engineer. 
is made of reinforced 


concrete, 

Jeter, onc hoki 2 car, 
form an endless belt that is 
moved by an electric motor 
located at the top of the 
tower. Thus while the plat- 
forms on one side are rising 
with thelr cars, those on the 
other side are descending. At 
top and bottom the 


rom one “column” 
to the other. 

Double doorways 
are provided at the 
ground level so that 
two machines can 
be driven into the 
‘unique “hanging ga- 
rage” at the same 
time. The motorist 
who wishes to park 
his car in the tower, 
drives in through the 
doorway and leaves 
the machine. Then 
the platforms are 
moved like the cars of fers 
wheel until another empty one 
reaches ground level in readiness 
for the next patron. When the 
motorist returns for his automo- 
bile, the machinery is again set 
in motion until the desired car 
reaches the level of the door. 

‘The inventor suggests that, 
‘without additional ground space, 
the towers can be increased in 
height to accommodate sixty 
automobiles and yet be perfectly 


safe. Having made and tested a working 
model of a sixteen-car tower, he proposes 
hundreds of similar parking towers, erect- 
ed at various parts of a'city, to solve 
the parking problem and speed up trafic. 
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American Shad Shipped 
to Japan by Millions 
\NOTHER “round-the-world” trip 
is being taken—this time a 
‘species of herring, the American shad. 
From Oregon rivers young shad are being 
transplanted to Japan, with such success 
that the Japanese government plans to 
spend laige sums to further the work 
East year 3,000,000 fry, shipped in Co- 
lumbia River water in barrels, were trans- 
ported across the Pacific “This was the 
Sccond stage in a tip which began some 
Yeargage when the shad was moved from 
‘the North Atlantic coast to the Pacific. 


Health Cards Proposed 


HIE municipal health department of 

Bordeaux, France, proposes to ask all 
citizens to carry cards which will contain 
a record of every disease the bearer has 
suffered, every operation he has under- 
‘gone, and other notations cencernin 
health. ‘The purpose is to aid hos 
‘surgeons in compiling a ‘case histor 
the event of an accident, Carrying of the 
records will be optional in Bordeaux, but 
some European health authorities wish 
to make iteompulsory, to ad in detect- 
ing persons with contagious diseases. 
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This Poultry Farm Has 300,000 Laying Hens 


ORE than 100,000 eggs are 
collected every day at one of 

ihe world’s largest poultry farms, 
near Los Angeles, Calif, On this 
hhundred-acre ranch are housed 
300,000 laying hens—equal to the 
total population of a city the size 
of Denver, Colo. Add to this num- 
ber the 200,000 baby chicks which 
are being raised to become egg 

reducers and the total becomes 

‘To feed this flock of cacklers, a 
million pounds of chicken feed’ is 
used annually. 

Scientific methods of feeding and 
sanitation and the latest mech 
cal and electrical equipment are 
employed to increase production. 
A small army of workmen is re- 
quired to care for the flock and 
Took after their daily needs 

In the photograph are seen hun- 
dreds of pails filled with about 
three fourths of the daily yield, 
valued at more than $5,000, About 
4 third of the entire population of 
the United States could be supplied 
with an egg from the annual pro- 
duction of this one farm. 


Movie Camera Detects False Alarm Jokers 


FORE than 7,000 false fire alarms were 

turned in last year in New York 
yy alone, Nearly one out of every four 
fiméa that it bre cogines dashed through 
the streets, they were wasting time and 


Mayor James J. Walker, of New York City, 
Picture detecting device. The’ camera 
Seconded hia image on «sip of Am. 
‘Fhe developed Sonia shown ‘at the right. 


money responding to a false alarm 
To protect the city {rom the costly 
pranks of practical jokers, a new fire 
alarm bor, equipped with a mechanical 
“eye,” has been designed to photograph 
each’ person who turns the alarm key 
On a projecting arm above the post to 
‘which the alarm box 
tached a motion picture 
camera is focused 
the box. "When an alarm 
is turned in, the camera 
automatically exposes a 
strip of film for a photo- 
graphic record of the per- 
son below. If the alarm 
proves false, the film gives, 
the police a means of iden- 
tifying the culprit. 
Mayor James Walker, 
of New York Ci 
cently tested the 
tion.” Fifteen minutes 
after he had turned the 
key, a film showing him 
ett eae 
levelo cam- 
era is noiseless and the 
films can be preserved for 
future reference at police 
headquarters. 
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Grasshoppers Have Valves 
for Breathing 


RASSHOPPERS, which, like all 
other insects, have no lungs, breathe 
through an intricate system of 
in tiny valves in thet The 
we able to control the operations 
‘of these pipes and portholes at will. 
‘These facts were revealed in experi- 
ments conducted the other day by James 
M. McArthur, a Louisiana entomologist. 
‘To study the grasshopper's breathing sys- 
tem, he placed some of the valves under 
water and sealed others with varnish. 
He found that the insects can control the 
working of the tubes, just as human 
beings can breathe through the mouth or 
the nose. He discovered, too, that when a 
grasshopper prepares for a jump, its 
‘muscular motions pump air in and out of 
the small breathing pipes, through which 
the air is carried directly to the various 
‘organs of the insect’s body. 


Finds X-Rays Futile for 
Speeding Up Evolution 


ITE hore of producing superior typee 
‘of men by X-rays is pronounced futile 
by Dr. Halsey J. Bagg, of Memorial 
Hospital, New York City, an expert on 
heredity” Success in producing variations 
in fruit fies and mice by exposing the 
parents to the rays have led some ©: 
pperimenters to conclude that hums 
evolution might be speeded.up by their 
use. Dr. Bagg points out that the varia- 
tions produced in the laboratory cannot 
be governed and that frequently they 
appear as deformi 

ts and mice, for instance, exposed to 
the rays, produced offspring with one 
Kidney missing in the first generation and 
with the kidneys wholly absent in the 
second generation after exposure. 
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Power Detectors—How They Work 


an important feature of a 

modern radio receiver: And 
‘many persons will get the impression that 
a "power detector” is some sort of a 
super detector circuit, far more sensitive 
than the ordinary hookup, That—to put 
it broadly—is exactly what a power 
detector circuit is not 

Considered in one way a detector tube 
fs, perhaps, the most important tube in 
any radio ‘receiver. In fact, the first 
vacuum tube receiver had only one tube, 
the detector tube. ‘The tubes added later 
nan the radio scater ached 8 Melee 
state of perfection, simply helped the 
fstectorthbe te doa belce job. Radio 
frequency amplifier tubes were added to 
rake the signal stronger before it reached 
the detector tube, and audio frequency 
amplifier tubes were added to take the 
‘output of the detector tube and bring it 
‘up to loudspeaker strength. 

‘The term “detector” really is a mis 
nomer. ‘The detector tube does not 
actually detect anything. It functions as 
‘rectifier tube and the practical result of 
its operation is to disentangle the audible 
electrical frequencies carried by the radio 
wave from the inaudible high frequency 
carrier portion of the wave, and this re 
sult is accomplished mainly by reeti. 
cation, 


'UCH will be said this year about 
the “power detector” tube as 


HE transmitter in the broadcast st 

tion produces a carrier wave which 
oscillates or vibrates at tremendously 
hhigh frequency. Within the broadcast 
band of wave lengths the frequency may 
be from, 1,500,000 to 550,000 cycles. a 
second, The caries wave is represented 
in the diagram at the top of Figure 
Sounds produced in the broadcast studi 
are picked up by the microphone, trans- 
lated into equivalent electrical vibrations, 
ind then impressed on the carrier wave 
with the result shown in the central 


diagram, 

‘Thus modulated by the audible fre- 
quencies, the carrier wave produces in 
your radio antenna equivalent, but very 
‘weak, electrical oscillations. ‘These are 
amplified in the radio-frequency amplifier 


They 


stages of the set and then fed to the 
detector tube. The detector tube sup- 
presses current flowing in one direction 
and passes along the sound frequencies to 
the audio amplifier stages in the set, as 
shown in the bottom diagram of Figure 1, 
below. 

Obviously the best detector tube is one 
that most completely performs its job of 
rectification and that passes the electrical 
equivalent of sound to the audio amplifier 
stages without distortion or additions of 
any kind. 

‘The standard circuit which has been 
used for years to make a vacuum tube 
perform ‘its function of detection or 
rectification includes the familiar grid 
condenser and grid leak. In this circuit, 

shown in Figure 2, the tube operates by 
what is known as the grid rectification 
method. It is the most sensitive radio 
detector circuit and is, therefore, the best 


RADIO CARRIER WAVE 


ee 


DETECTOR TUBE SUPPRESSES CURRENT FLOW 
EXCEPT IN ONE DIRECTION AND ELECTRICAL 
EQUIVALENT OF SOUND VIBRATIONS 13. 
PRSSED ON TO AUDIO AMPLIFIER, 

Fig. 1. Diagrammatic representations showing 
‘how fadio signals are tranomited and detected: 


The New Methods of Radio 
Reception Are Explained 
Here in Simple Terms—Why 
Stop 
Give Better Tone Quality 


Distortion and 


By ALFRED P. LANE 


when only one tube is used in the receiver 
or when the radio-frequency amplification 
is of a relatively low order. 

It has, however, two important dis- 
advantages. First, there is a tendency to 
drop orlose the higher audible frequencies, 

these frequencies are quite important 
because they include the higher overtones 
by which the tone of one musical instru 
‘ment ot voice is distinguished from that of 
another. Second, it will not handle loud 
nals without distortion. If a powerful 
nal is fed to a detector tube connected 
in the grid condenser-grid leak circuit, the 
functioning becomes. faulty, with the 
result that music becomes distorted and 
speech may be garbled almost beyond 
recognition, 


Y¥ CHANGING the electrical 5 

cations of the grid leak and grid 
condenser it is possible partly to com- 
Pensate for theve disadvantages, but un- 
jortunately such changes. will greatly 
reduce the sensitiveness of the tube. For 
instance, it is possible to prevent the loss 
of the higher audible frequencies by 
reducing the capacity of the grid con: 
denser. But this still further reduces the 
tubes” ability to handle a strong signal. 
Moreover, lowering the resistance of the 
arid leak to make it handle the stronger 
signals makes the tube very insensitive to 
weak signals, 

Until the present year, therefore, radio 
listeners have lived between the devil of 
dintectog and the dewp ie of weak 

However, recent advances in the 
Alesign of radio-frequency amplifier stages, 
and particularly the introduction of the 
new screen grid tubes, have made it 
possible to adopt a detector system which, 
although relatively insensitive, will handle 
desired amount of power without 
tortion. The tremendous radio-fre- 
quency amplification now possible more 
than makes up for the lack of sensitive- 
ness in the detector tube circuit. 


iti 


HIS new and desirable “power de- 
tector” cee techaically known ts 
the plate rectification method, In diagram 
matic form it looks exactly like a radio- 
frequency amplifier circuit, The tube acts 
as a detector instead of as a radio fre- 
quency amplifier partly because of the 
difference in the ratio of the plate voltage 
to C bias, and partly because of the 
different arrangement of the plate circuit, 
wherein a radio-frequency choke and by- 


ve es 
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GRID CONDENSER 
AND GRID LEAK 


=D AND GROUND 


GRID CONDENSER METHOD 
OF DETECTION 


Fig. 2. For years this has been the standard ciccut for 
‘Yatwam tube detection. Now new methods are replacing 


pass condenser gets rid of the radio-fre- 
‘quency component of the wave. 

Great power handling ability of the 
power detector circuit, coupled with the 
‘tremendous radio-frequency amplitica- 
tion, makes it possible to 
reduce the audio amplifica 
This cuts down the possbi 
of distortion in the audio 
amplifier circuit and, coupled 
with the more accurate detec- 
tion of the power detector cir 
cuit, results in better tone 


anc. 
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TOP TERMINAL detector tube feeds directly to 
wee detector tube feeds directly: t 


TRANSFORMER 


the last or power audio amplifi- 
cation stage. Both methods 
Produce practically the same 
result, because the hum heard 
from ‘the loudspeaker is deter- 
mined by the degree to which 
the impulses from the detector 
tube are amplified. 

Any grid condenser and grid 
leak detector circuit can be con- 
verted into a power detector cir- 

by removing or 
short-circuiting the grid con- 
denser and grid leak, increasing 
the plate voltage, and arranging 
for a proper grid bias. 
In the power detector circuit, if the 
plate voltage is 45 volts, the C bias should 
be 43s volts. If the detector plate voltage 


TO P TERMINAL OF. 
AiO TRANSFORMER 


\ 
i 6 y 
‘pli ‘AND GROUND i] 
Hially reduees the A. C, hum so 
that the moder full electric RECTIFICATION 2ev 


radio receiver is practically 
hum-free even when working 
with a dynamic speaker that 
puts on the alr the Jower audio 
requencies whick include the A. C. hum. 

‘Though A. C. hum may originate in 
many different ‘ways in a full electric 
receiver, most of it comes from the 
detector stage, as this is the first tube in 
the receiver operating at audible fre- 
quency. Generally speaking, little hum 
originates in the radio-frequency stages of 
the set, since the radio-frequency stages 
do not’ operate at audible frequencies. 
Hum is caused by the radio-frequency 
stages only when they’ are over-biased or 
are being operated too close to the 
oscillation point, 


ROBABLY you have noticed a dis- 

‘tinct hum when you tune in a broad. 
‘casting station, particularly a powerful 
one, if the announcer is off the air for the 
moment. This hum is frequently at- 
tributed to the carrer wave ofthe broad 
casting station, Actually it may be caused 
by one or the other, or perhaps both, of 
the conditions in the radio-frequency 
stages of such a receiver. 

‘Any A. C. hum from the 
detector stage receives the full 
amplification of the audio am- 
plitier stages before it reaches 
the loudspeaker, Consequently 
the greater the audio ampliéi- 
‘ation, the louder will you 
any given amount of hum that 
comes from the detector tube. 
Reducing the amount of audio 
amplification automatically 
euts down the hum. In many 
of the modern receivers the 
audio amplification is reduced 
by using lower ratio audio 
transformers. In some of them, 
the first audio stage is elim- 
inated entirely and the power 


vance 


PLATE 
USING C BATTERY 


Pig. 3, The best pomible way of ebtaining 
the C bias voltage forthe power detector, 


PLATE RECTIFICATION 
USING C BIAS RES 


is 90 volts the grid bias 
should be 9 volts, and if 


B 


Figures 3, 4, and 5 show three forms of 
the power ‘detector circuit. They are 
identical except in the method of obtain- 
ing the necessary C bias. AM of these 
diagrams show the use of the UY-227 A. 
C. heater type tube. In. Figure 3 the 
necessary C bias is obtained from a C 
battery. This is the best possible method, 
and we recommend it to those of our 
readers who wish the finest results, A by- 
pass condenser should be connected across 
the leads to the C battery, unless the 
Jatter is mounted in the set. 


GURE, 3 also shows the correct 
method of operating a 201A storage 
battery tube in the power detector circuit, 
‘The plus terminal of the C battery 
nected to the minus filament ten 
the tube socket, and minus B is, of course, 
connected as in the usual battery hookup 
that is, either to plus A or minus Ay 
instead of as shown in Figure 3. 

Figure 4 shows the C bias obtained by 
the use of a high resistance variable 
resistor and a very large capacity filter 
condenser, This method will give as good 
results as can be obtained from the dry 
cell C battery method, only ifa very large 
condenser is used and if the B eliminator 
has a very eficient filter circuit. 

Figure 5 shows the C bias obtained by 
the use of a grid biasing resistance in 


TOP TERMINAL OF 
AUDIO TRANSFORMER, 


the detector plate voltage % i 

is 180 volts the grid bias " . 

voltage should be 18 volts. 2 

If the power detector is to ev A 

be used with a two-stage it 
ena ec umcang Pisco, 

su amaliiey i aat HERLRESRSORES Bude ISA 


the detector plate volt 
beyond 90," because a 
power detector tube oper. 
ating on 90 volts an the 
plate with 9 volts C bias, 
on the grid will handle 
more power than can be 
taken care of without distortion by a two- 
stage audio amplifier. However, 

power detector feeds directly 


to the 


power audio stage with the first audio 
stage eliminated it is desirable to use the 
higher voltage on the detector tube, that 
is, 180 volts on the plate, and 16 to 18 
volts for C bias. 


TO P TERMINAL OF 
AGDiC TRANSFORMER 


+0 ON 
BELIMINATOR 


PLATE RECTIFICATION OBTAINING GRID BIASING 
VOLTAGE FROM B ELIMINATOR CIRCUIT 

Fig. 4. To obtain hum free rents 

‘ity baling to uve « eer 


hie method, it 4 neces 
ct wry large capes: 


‘exactly the same manner as the grid bias 
is obtained in the audio and radio ampli 
fier circuits. Note that 50,000 ohms 
resistance is used. ‘This resistance will be 
a tely correct regardless of the 
Bite voltage. applied, “increasing the 
plate voltage will increase the plate 
Current flowing through the grid biasing 
resistor, and consequently. result in 
inerease in the C bias voltage. 
method of obtaining the C bias in the 
power detector circuit is used extensively 
in commercial sets and gives satisfactory 
results. 


. the stronger the carrier wave, 
the less effective isthe tube as a detector. 
This means that there will be less dif- 
ference in the volume between a powerful, 
local station and a distant, weak station, 
than is the case when the C bias is ob” 
tained from a separate battery. Since, 
hhowever, it is usually necessary in any 
case {0 furn down the volume control on 
local stations, this peculiarity is of minor 
importance. 
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Useful Hints for the Radio Fan 


Special Pliers Simplify Wiring 


Three Handy Tools for Set Builders—New Standards for 
Measuring Sensitiveness—Simple Ways to Test Voltage 


Ceiver exasperating job that 
arealmost impossible to get at 
with bare fingers become easy 
ifthefingersaresupplemented with 
proper tools, The illustration on 
this page shows three of the most 
useful tools in radio, At the left 
is a pair of duck-nosed or flat- 
nosed pliers designed for reaching 
into a tight place to hold a short 
piece of wire firmly. Incidentally 
these pliers are not sensitive to 
temperature, so that in making a 
solder joint a wire can be held at a 
Point close to the soldering cop- 
Piers of this type alto 
to reach in and bend the 
end of a wire for a joint, or tore 
cover a nut, bolt, or other small 
his fallen into an inacesibe 


'N WORKING on a radio re- 


pers sil not reach the work 
instance, it becomes necessary, to, solder 
a short piece of wire, say an inch long, 
between’ two terminals that are close 
together, a long piece of wire can be used 
to make the solder joints, and then with 
these pliers the excess wire can be cut off 
cleanly. 

Pliers of this type also are extremely 
useful in stripping the insulation from the 
flexible enameled fabric and rubber- 
insulated wire popular for radio work, 
With practice, a ring may be pinched 

round the insulation at the point where 
it is to be parted; then the insulation may 

rippedot, With aknifethe job would 
take three or four times as long. 

‘The small round-nosed pliers at the 
right are uefa a fring nat lop ia 
the end of a stiff wire to fit over a bi 
post or in making neat rectangular bends: 
They are handy also for holding work 
and in various assembling operations. 


Measuring Sensitiveness 

'N THE carly days of radio, manufac- 

turers of receivers, as well as enthu- 
siastic home constructors, made all 
sorts of absurd claims for the sensitive- 
‘ness and distance-getting ability of their 
sets, Within the last year, however, 
radio and electrical engineering societies 
have worked out a standard method of 
testing the sensitiveness of a receiver. 
It is pr pene to determine exactly 
how sensitive any set will be under any 


given conditions, assuming, of course, that 
these conditions are known. 


of a volt. If, for instance, it is found that 
4 certain station produces, in a certain 
locality, a field strength of ten. micro- 
volts per meter, it means simply that the 


AB C’s of Radio 


HE tuning circuit in radia 
Iways consists of 
clectrical inductancein the 


which means adding turns of 
Wire to the coll, tunes the elr= 


Fetal fm tuning” the chr 
ti sberter wavs lengelt or 
BSc iequensy, 


radio signal brought in by an 
antenna ia that location will have 
a strength of ten microvolts for 
each meter of height of the an- 
tenna, Thus, if receiver is rated 
a ten microvolts per meter it 
‘means that, with a field strength 
of ten mictovolta per meter, it 
ill give a standard loudspeaker 
signal, Ano receiver capeie 
siving a standard loudspeaker 
signal with afield strength of only 
five microvolts per meter would 
be twice as sensitive as the first 
set, or if it requires twenty micro- 
volts per meter to produce astand- 
ard loudspeaker signal the receiver 
would be only half as sensitive 

as the first, 

‘The sensitivity of modern re- 
ceivers is improving. The average radio 
receiver of a year oF two ago required a 
field strength of approximately thirty 

microvolts per meter. ‘The average of 
this year's higher receivers. will 
sive a standard loudspeaker signal when 
the field strength is lightly les than ten 

microvolts per meter. 


Testing High Voltages 


ANY. radio experimenters have 

voltmeters designed for testi 
eliminators having a maximum rea 
‘of not more than 250 volts. Such a meter, 
cannot, of course, be used directly to 
measure voltages higher than the ma 
‘mum for which it is tated and consequet 
ly would seem to be almost useless in 
testing voltages in a circuit using 210 or 
250 power tubes. Such tests can be made 
accurately, however, by measuring the 
yoltages across the various steps of the 
fixed resistance and then adding these 
‘voltages together to get the total, Measure 
from the minus B end of the resistance to 
the point that gives a reading somewhere 
near the maximum of the meter. ‘Then, 
with the minus end of the meter con: 
nected at the latter point, connect the 
plus end of the meter to the plus end of 
ihe low val It is possibi 

ith a low meter it le 
ako to determine whether the rope 
plate current is flowing in the power 
First determine the plate current as 
already outlined and then measure the 
voltage developed across the grid biasing 
resistance. The value of this voltage is 
determined by the amount of plate cur- 
rent flowing. If both the plate current 
and the grid biasing voltage are correct 
it is absolutely certain that the plate 
current flow also is correct. 
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Guarding 


from Blow-outs 


A Few Simple Precautions 
Save Radio Apparatus from 
Short Cireuits and Fires 


By JOHN CARR 
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the Set 


} CTRIC current is an obedient 
‘and tireless worker when properly 
ontroled, but if breakdown 
permits it to flow outside its 

normal path valuable apparatus may be 
ruined in the twinkling of an eye, 

A radio receiver may operate smoothly 
and without trouble for months or even 
‘years and then, without warning, insula- 
tion may give’ way and a short circuit 
may turn valuable apparatus into smok- 
ng scrap metal, perhaps setting fire to 
the whole set. 

Such accidents never can happen to re 
ceivers properly protected against short 
circuits. Modern factory-built receivers 
Are $0 protected. Any excessive flow of 
current in the circuits immediately blows 
4 protecting fuse and the current is shut 
off before it can cause damage. 

‘The operation of a fuse is based on the 
principle that a chain is no stronger th 
Hts weakest link. The current-carryi 

city of the fuse is so chosen that 
will be the weakest link in the circuit. 

When excesive current flows, the fuse 

will be burned away, the circuit 

Before any other wires aflected. 


HE fuse in a commercially bi 
ceiver usually is connected 
vwire leading to the primary winding of 
the power transformer. This is the point 
at which the current enters the set, and 
the capacity of the fuse is so chosen that 
it will pass all of the current that can be 
used in the set under normal operating 
conditions. If the filament of a rectifier 
tube burns out and the end of the fla- 
ment falls over and short circuits against 
the plate, a large flow of current is per- 
mitted in the secondary circuit of ‘the 
wer transformer. This flow ean only 

‘produced by an increase in 
the flow of current in the 

rimary circuit and the fuse 
lows at once, shutting off the 
current. Or it may be that 

of the filter condensers 
short circuits. In that case 
the flow of current is greatly 
increased, with the same re- 
sult. 

It is entirely practicable to 
protect any home-built re- 
ceiver or power amplifier unit 
against a serious burn-out, 
And it pays. A study of the 
Current flow possibilities will 
show how to do it 


G porcenain 
FUSE. BLOCKS 


Any electri receiver or power amplifier 
mK 


unit includes ‘what is 


to the elect 


© tle chance of a short 
circuit between them. If a short cireuit 
‘occurs between the cord and the metal 
frame of the set or the grounded core of 
the transformer, the fuse in the house 
lighting circuit will blow before da 

is done, provided, of course, thatthe 


fuse is of low current-< 


current-carrying capacity of the fuse is too 
high, a fire will be started inside of the 
set before the line fuse blows. 


ROUBLE of this kind can be pre- 

vented by inserting a fuse block in the 
lead wire that goes to the socket, as 
shown in the illustration. Because it 
impossible to tell which side of the 110- 
volt lighting line is grounded, it is desi 
able to use a fuse block containing two 
fuses, so that both wires in the drop cord 
will be protected. Use no larger than 
ampere plug fuses. 

In a battery-operated receiver the use 
of a 3ampere fuse block between the 
storage A battery and the set is desirable, 
‘The fuse block should be connected close 
to the storage battery to protect against 


POWER TRANSFORMER OF 
B ELIMINATOR CIRCUIT 


FLASHLIGHT BULBS 


‘This diagram shows how to use Gmblight bulbs and plug fuse inorder to 
protect the chminator ceva of erase receiver fom conty bur outs. 


TO RECTIFIER 
AND FILTER 
CIRCUIT OF 
Be 


A 


short circuit in the wires leading to the 
Set, as well as possible short circuits in the 
filament wiring. 

‘The mest effective fuse for use in the 
high voltage B eliminator circuit or power 
amplifier unit is the flashlight bulb. 
Tests were conducted recently in the Pop- 
ular Science Institute of Standards radio 
Iaboratory to determine the current-c 
fying capacity under normal Joad of all 
types of flashlight bulbs, and also the 
current flow at which the filament of each 
bumed out. ‘The common types of flash 
ight bulbs are rated at 2.2 volts, 2.5 
volts 3.8 volts, and 6.2 volts, but the 
current-carrying capacity of these various 
bulbs under normal load was found nearly 
uniform, reqardles of the voltage. “The 
2.2.volt’ bulb carried .26 amperes and 
the other bulbs varied between this and 
-30 amperes. It is safe, therefore, to use 
‘any. standard flashlight bulb. of any 
standard voltage rating in a circuit carry- 
ing not more than 250 milliamperes 
of the bulbs burned out at current flows 
ranging between .34 amperes and 49 
amperes. 


TTte het atantags of w fale 
bulb as a fuse are that the burn-out 
occurs almost instantaneously there is n0 
arcing effect, and the wiring, therefore, 
Completely. protected. The illustration 
Shows the ideal method of using flashlight 
bulbs on the high voltage leads from the 
transformer inva B power unit. If a 
rectifier tube burns out and the filament 
Short circuits against the plate, the flash- 
Fight bulb will blow out fastantaneously 
and no damage will be done, As. the 
ormal fow of current will make it glow, 
the bulb also serves the purpose of an 
Cleator to show that the caren sow 
ing in the circuit 

“the owner of a batter: 
operated. receiver will find 
that a flashlight bulb. can 
nected in each B lead to the 
‘set will prevent his batteries 
ibccoming run dovin duc toa 
short circuit, and also protect 
the filaments of his radio 
tubes if by accident the B 
wire is connected to the set in 
the verong position, that is, 
iF the plus B wire connect. 
ed to the plus A binding post. 


iMINATOR 
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A New Slant on House Painting 


‘The howe the Keneys 
flan to build" woo, good 
Toe poor paint job" By 
‘Sourteny The Home’ ul 
ot americe, -Avchitet 


Oo BOB 
KERSEY, 
paint was 
merely for 


decoration, or to 
freshen things when 


And here's another 
thing. Was the paint 


they were shabby. for the ig 
‘That there was more as it came from. the 
to it first occurred to ean: , 
him when he found Why—I don't 
his friend, Tom know. But why not? 


Sands, It was ready to use, 


withthe palat on hs page AY does sie palit oun pile! it ecescal esha 
wit int on [ene et, fot the second coat; but 
“Look at that!” 1 house go to pieces in a few for the’ frst it should have ‘been 
“It's coming off it months, while on another thinned. It would have worked in- 
"Wel ingle eb apoceny, it lasts for years? In this 1 the pore eter and taken 
“can't you have it painted again ‘ iter grip. The priming coat 
“Tom mvotunet Article an expert gives the answer. te iat coat, tha is—should 
‘can, and that’s what I've got to do, For free advice on your inting ways be thinned with turpentine 


hang it! I paid $50 for that job problems, write to the Building when the wood is hard and PD 


aly, Sight months ago, and Service, Popular Science Institute, 2% ‘ith linge oll when its soft 


Should have lasted four years. Now a 
Tee got to pay another $80 to have 381 Fourth Avenue, New York City. foundation for the whole job, for it 


‘ob’s interest blazed up. “Say,” 
said, “‘you hit me there, ‘There'll be 
of paint on that house I'm going to build, 
‘What made this paint come off, any way? 

Search me; but I'm going to find out, 
Tealled up the man who sold it to me, and 
he said he'd come out.” 

Half an hour later the paint man as 
ved, ‘Tom, wat none too cordial. f 
suppose you'll blame everything but the 
peep orgie ode 

answered the paint 


dealer. is. as good as ther 
T've been handling it for years. Did you 
put it on yourself?” 

No, my odd-job man did it. He said 


that he'd painted before; so I told him to 
He's no expert, but I can’t see 
‘to swing a paint 


/ETTER change your mind on that, 

Mr. Sands; this job's proof of it. 

My books show that you bought the paint 

jin October. Wasn't there a rainy spell 
‘about that time?” 

“There sure was. Tt began to rain the 
day I bought the paint, and it rained for 
‘a week, I wanted to get the job done be- 
fore cold weather came, and the man 
started as soon as it cleared.” 

“Yes, and there's one of your troubles. 
If he'd been a painter he'd have known 
better than to put paint on wet wood; 
hhe’d have waited at least two days for it 
to dry out. When you put paint on dry 
‘wood it strikes into the pores and hardens 
with a grip that holds it there; but with 
the pores as full of water as they were 


has to hold the other coats.” As it 
‘came from the can the paint was too thick 
to strike in as it shoul 


‘wood the paint came with it.” 

The evidence was so clear that there 
was nothing for Sands to do but write off 
the loss and charge it to experience. ‘The 
episode so impressed Bob Kersey, how- 
fever, that he lost no time in telling his 
architect about it. 

MIPRHAT'S what you get when you doa 
paint job on the cheap,” was the 
architect's comment. “It isn't only the 
‘way the paint is put on, either; the qualit 
of the paint counts, too. Some paints will 
last for years and others will begin to go 
bad in, six months. The real purpose of 
paint is to protect the material ‘under- 
Beath from rotting and going to pete. 

‘ou know what happens when you put 
fron or bare wood out in the weather; the 
iron will rust, and the wood will split and 
‘warp and rot from being soaked and dried, 
and from the freezing of absorbed water 
that tears its fibers. Fill the pores with 

int so that water can't get. in, and 
they'll last almost forever. The ‘more 
carefully the paint is put on, the more 
thoroughly the pores will be’filed; and 
the better the paint, the longer it will last. 
If there’s any one place where you save 
‘money by spending it, it’s on a paint job. 
See what, your friend Sands got. With 
good swork, his $50 paint job would have 
lasted four years, making the cost $12.50 
a year. If he keeps on the way he's started, 
though, it will cost $50 year. 

“If you want to learn something about 
paint, go and see Jim Martin. He's been 
2 painter all his life and knows more sbout 
it than anyone around here.” 

Bob dropped in on Martia one after- 
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noon, and found him breaking into a keg 
of what looked like white paste. “What's 
that?” he asked. | “White lead,” the 
painter answered. “I’m just going to mix 
‘up some paint.” 
never saw paint as thick as that.”” 

‘Sure, young man; this isn’t paint yet, 
it’s only’ the beginning of it, Got to put 
in the oil and turps and drier, and then 
Til have it.” 

“Say, I'd like to know something about 
it," said Bob. “Twas telling my architect 
about the paint I saw coming off a garage. 
What it about paint that makes it good 
or bad?” 


IM beamed with pleasure at having an 

auditor, “The materials; same as 
anything else. You can’t make a good 
cake with old eggs and poor flour, and you 
can't make good paint if the oil and the 
other parts aren’t right. You see, it be- 
fins with linseed ofl. Spread that on any- 
thing and it hardens into a waterproof 
film, ‘There's no body to it, though, and 
it woulda’t last long: so you mix it with 
white lead, zine oxide, and other things 
that'll hide the surface you spread it on, 
and that'll let you brush it. If you use 

stuff and mix it right, and do a good 

job of painting, it'll be years before 
weather can get through it; but with no- 
‘good oil and not enough of the parts that 
count, it'll begin 
to go as soon as 
‘you put it on. 

“When you bu 


Bee ae 


up the cost. I did 
job last week 
that took $35 
worth of 
and the I 
Batting itm cost 

"That was $95 
for ‘the job, and 
ft'll last a good 
five years; $19 a 
year. The owner could have saved 


ut in two years 
it would be gone and he'd have it to 
dalloveragnin, Cheap pla cois 
‘as much to put on as good paint; so 
the job would have cost $72.50 in- 
stead of 895. But doing it over in 
two years would have been $36.25 a 
year, and that’s pretty expensive. 


CHEAP paint isthe worst econ: 
‘omy I know, It doesn't last 
and it won't go so far; vou have to 
use more of it. I've tried that out, 
and I know. A couple of years ago 
T had to paint my barn. On one 
side T used the best paint I could 
make. 1 figured that it cost $3.50 
a gallon, and it took five gallons. 
‘The paint I used on the other side 
cost $2.25 8 gallon, and T give you my 
word that I had to use eight gallons of it 
So it took $18 worth of cheap paint to go 
as far as $17.50 worth of good paint, and 
Thad the exira work of putting on three 
‘more gallons.” 

“Why do vou mix your own paint when 
‘you ean get it in cans?” 
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I guess. And I can get just 
what I want. But you see, I’m an old 
hand at jt. ['d advise anyone else to buy. 
it ready mixed, providing they know what 
theyre buying’ Tye seen Teady raised 

int where the liquid part tested twenty 
Bee percent water, and. with only one 
(quarter of the Hinseed flit should have 


hhad, and poor oil at that. ‘The cheapest 

int isthe one that costs most, because 
it has better materials, better mixed, It 
goes further and lasts longer. But how is 
it you're so much interested in paint?” 

“Well, there'll be a lot of painting in a 
house I plan to build, and I want to find 
‘ut about it before I start. I'd like you to 
ddo the job, and we might as well begin to 
talk about it. Here are the plans.” 


ARTIN looked them over, “Nice 

house,” he said. ‘Too good todo a 
poor job on, T warn you, there'll be 
painters who will paint it for less money 
than I will; but I'l guarantee to give you 
a job that'll last.” 

“But what will you do that the other 
fellows won't?” Bob inquired. 

“Make the paint suit the work, for one 
thing, and put it on exactly right for a 
‘other. Every knot and sappy place in the 
boards will get a good coat of shellac to 
keep the sap from staining the paint. 
Ever see a knot showing through paint? 
‘That's what I mean; the sap wasn't sealed 
in, ‘There'll be a priming coat mixed for 
the kind of wood it goes on, and when it's 
dey, the nail holes and cracks will be 
filled with whiting and white lead putty. 
‘The second coat will be mixed with turps 

‘and oil half-and-half, and the third 
coat'll_ be, mostly oll. That's the 
kind of a job that lasts. How are 

the inside?” 


the dining room, and panels of 
fancy paper in the living room, with 
the rest of the walls painted,’ The 
library is to be paneled oak; every- 
thing else in the house painted.” 


“PAINT, on the trim and door, 
‘eh? If you give me the job, 

TI paint the back of the trim be 
‘on; give it a good prim- 


get you.” Bob was 
puzzled. “You mean that you will 
paint the back of the woodwork 
around the doors and windows? 
What's the good of that? Nobody 
sees it.” 

“Maybe not; but I'd paint it, and 
the backs of the baseboards and the mold- 
ings, too. You see, if you leave them bare 
they'll absorb moisture in damp weather 
and give it up in dry, and with swelin 
dnd shrinking you'll get open joints and 
cracks. But if they're sealed all over 
they'll stay put. The edges of all the 
window sash will (Continva! on page 157) 
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Lateet Helps for the Homemaker ° 


iectrlc appliance cords are adjusted to 
‘tay length desired with this bundy device, 
trhleh sccommedanee wires of four sie. 


the width of an ordinary broom, 


‘This pew shoe-aining device works Like an auto 
‘mobile grease gun and is very handy. A twist of 
the top forces cream from its hollow handle onto a 
[tvivel brah, which in then used to psi the show 
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» What Inventors Are Doing to Lighten Household 
Chores and Add New Conveniences in Every Room 


A Breeder of Qu 
N& Tong ago, W. 1. Coleman 
left the employ of the state 


of Virginia after serving since 
1919 as official breeder of quail. In 
those ten years, Coleman raised more 
than 20,000 bobwhiteson the frst and 
largest farm in the world devoted to 
the breeding of those shy, wild game 
birds in captivity, Last season 8,448 
quail were hatched, 5,000 of which 
‘were grown. All of those birds, a 
well as their 15,000 predecessors, 
vere liberated on’ the Virginia game 
sanctuaries. 

Coleman has reduced the breeding 
of quail to a science and an art. For 
many ‘years he has studied thet 

abits ‘of feeding and propagat 
td bas carried on researches to find 
means of protecting them from ver- 
min, snakes, and birds of prey. 

‘As in many other cases of speciali- 
tation, Coleman's absorbing interest 
in qual was aroused by accident, and 
at first he did not dream that raising 
the birds would come to be his life 
work. Itall began some sixteen years 
ago, when he was recovering from a 
severe injury on his family's tobacco 
farm in Amelia County, Va, During 
his convalescence, he reverted to a 

mstime of his boyhood—hunting 

bwhite, But all he could find in a 
Jong day's tramp would be about 
six or eight coveys of the birds 
‘compared to twenty-five or thirty 
{a a similar period when he was a lad. 

Tt was plain that the quail were disap- 
pearing. Although the state game laws 
Protected them by providing a short 

wunting season and a bag limit, as well 
as prohibiting their sale for food and 
restricting shipment, the increasing num- 
ber of hunters, together with the de- 
predations of hawks, owls, crows, snakes 
and’ other’ natural 
enemies, proved too 
much for them. 

Something, Cole- 
man felt, ought to 
be done, and he had 
no sooner recovered 
from his illness than 
he set about doing 
it, That year he 
raised sixty quail on 
the tobacco farm by 
setting under ban- 
tam hens eggs from 
sic pair ‘of wild 

wail he had trap- 
ped. In the fall, he exhibited nineteen of 
them, with theit chicken foster mother, 
at the Virginia State Fair. ‘The exhibit 
attracted wide-spread attention among 
sportsmen and bird-lovers throughout the 
South. As a result, Coleman was given 
the job of raising quail on the 66,000-acre 
game preserve of the Okeetee Club of 
Switzerland, S.C. one of, the most 
exclusive sportsmen’s organizations in 
the country, where he carried on his work 
with marked success for the next five 


years, 
Following the severe winter of 1917-18, 
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when thousands of quail died of starva- 
tion, the Virginia State Game Depart- 
‘ment placed an order for 4,000 Mexican 
birds. ‘The shipment did not arrive, and 
ft was suggested that the state raise its 
‘own bobwhite. The department heads 
were doubtful of the plan's feasibility and 
‘were at a loss as to whom to select for the 
task. M. D. Hart, now Virginia Game 
Commissioner, was familiar with Cole- 
man’s experiments and proposed him for 
the job. 

‘Coleman first selected a location for 
the farm, which he established at Boule 
vard, about twenty-five miles southeast 
‘of Richmond, on the banks of the 
Chickahominy’ River, where, according to 


were 


LEMAN was responsible for several 
CS ioe aoe 
them the use of the incubator and the 
‘brooder, and of the cock bird to mother 
the young. But probably the most re- 


‘markable thing he did was to change the 
Dobwhite from a monogamous into a 
polygamous creature. In the wild state, 
the male quail has only one mate, Cole 
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At present, Coleman is manager 
of the Coleman Experimental Quail 
Farm near Richmond, Here he de- 
votes his efforts mainly to devising 
‘methods whereby quail may be bred 
incaptivity atthelowest possible cost. 


An Explorer-Merchant 


HEN members of the Morden- 

Graves expedition of the Amer- 
can Museum of Natural History 4 
sailed for northern Asia in search of 
the long-haired tiger of the Amur 
River jungles, they took with them 
equipment from a little shop in the 
shadow of the Woolworth Building 
in New York City. 

Here, amid the bustle of the 
Manhattan money marts, are sold 
the tools of romance and adventure, 
Men whose names are synonymous 
with the thrill of exploration, among 
them Commander Byrd, Sir Hubert 
Wilkins, Captain Dyott, and the 
late Theodore Roosevelt and_ his 
sons, Theodore and Kermit, have 
visited the modest store before start 
ing on their treks into the unknown, 
Its shelves and show cases contain 
parkas and sleepin to. with: 
Reand the eutting cold of the Arctic 3 
‘waterproofed tents to keep out tor 
ential tropic rains; netting to pro- 
tect the wanderer against the bite of 
venomous insects; dog sleds and J 
snowshoes to take the traveler, far’ 
into the frozen spaces of Polar regions 
scientific instruments to guide him | 
through trackless wastes of Land, ice, oF 
water; knives and guns to hunt wild 
beasts and ward off hostile natives. 

‘But the men—and a few women, too— 
who call at this intriguing place do so not 
merely to be out 
fitted. They seek | 
also valuable coun- 
sel. For the unique | 
establishment i 
conducted by aman 
Sr esa | 
explorer, He is Ma- 

Jor Anthony Fiala, 
‘who participated in 
ing Roth ‘Pole ca 

itions, one ol 
‘which he command 
¢, and who charted 
the Papagaio, Jur- 
tena, and. Tapajos 
River wit the Ise Theodore Roosevelt 
on the famous “ River of Doubt" expedi- 
tion in Brazil. 

Tt is dificult to imagine that the mild- 
mannered, gray-haired man with twitk- 
ling eyes’ and. the patient, thoughtful 
expression of a scholar has ever been ve 
far from his old-fashioned roll-top d 
in the little New York shop. Yet he has 
had a career studded with thrilling ex- 

snces that rival the most romantic 


ine, Fiala had’ 
id om page 147) 


Major Anthony Fie 
ain “ae explorers? 


Quartermaster,” hie 
saan adventurer, 
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HOME WORKSHOP 
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| Linoleum Carving —A New Craft 


, How to Cut Designs for Decorating Furniture 
in a Material Much Easier to Work Than Wood 


By DOUGLAS LEECHMAN 


‘OST men who own a selection of 
' chisels and gouges have prom. 
ised themselves that they would 


ey ce nee 
ie,” bute ac he bt the 
the bigger it looks. Linoleum carving—a 
a ee a ties ated 
Siar winten 
Linoleum is much cheaper than wood, 
iene hadhs pons te say oe 
eet Serb dsm 
Fee eae noted tases 
ee i Se eres 
eT Ste the eesvar an 


do relatively Httle, but. in linoleum his 
early efforts are practically certain to re- 
fult in presentable and highly decorative 
work 

"The limitations of the material prac 

confine the craftsman to low relief 

carving, but the possible applications are 
humerous. Tiles, sides and tops of boxes, 
bookends, push panels for doors (which 
should be heavily varnished so that they 
may be washed), teapot stands (which are 
better carved but unpainted), vase stands 
with a decorated border shoving round 
the foot of the vase, and even elaborate 
scenic and other wall plaques 
may be undertaken. 

Furniture, however, er 

haps the richest field. Inset 
panels for cupboard door, the 
Hides and tops of bookcases, 
magazine racks, the tops of 
occasional tables, door panels, 
Grawer fronts, picture frames, 
ashtray. stands, and many 
others. suggest. themselves as 
Suitable for this form of 
appliqué decoration. Incident- 
ally, an appropriately carved 
Fiece of linoleum would make 
4 novel panel for a homemade 
radio set 

Now that furniture in mod- 
femnistic shapes and colors has 
become so much the vogue, 
there is ample opportunity to 
apply suitable and effective 
decoration in this type of 


carving, When an understanding of the 
possibilities of this new craft is gained, 
there will be no difficulty in turning out 


, of course, evident that the North- 
west Coast Indian designs in the illustea- 
tions are given merely as examples, this 
type of art being particularly suitable to 
the work. The craftsman is free to de- 

ywn ideas along any line wl 


The materials needed are of the sim- 


plest. A piece of linoleum of the required 
Size, a sharp knife, a chisel, and some oil 
ts are all that you will find absolutely. 
A heavy grade of good quality 
Tinoleum is the most suitnble, and ft may 
be of any color. Cuttings can usually be 
had from furniture stores; and if these are 
not available, a square yard may be pur- 
chased for one’s fist attempt 


NY sharp knife witha solid handle will 
do, though a stencil-cutting knife is 

about the best. You can get along very 
well with an ordinary kitchen vegetable 
nite 

Tf you have a set of wood-carving tools 
at your disposal, you will find almost all 
of them useful vecially a 
U-gouge about $6 in. wide and 
a small V-gouge. Flat chisels 
Of two or three sizes are also 
convenient 

Al cutting tools should be 
kept as sharp, a8 possible, for 
the linoleum is soft stuf’ and 
will sometimes push ahead of 
the tool rather than stand up 
to it. The result may be a 
sudden slip anda badly scarred 
Piece of work 

Bits of sawdust in the body 
ofthe linoleum are occasionally 
troublesome; one must be on 
the watch for them, as thei 
sudden and unexpected Id- 
ing is another cause of slipping. 

A carpenter's bench is about 
the best to work on; failing 
that, a table which ean stand & 
certain amount of rough usage. 
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‘Your design may be drawn directly on 
the linoleum, but you undoubtedly will 
prefer to work it out on paper first and 
then transfer it with earbon paper. This 
is almost essential if you want duplicate 
designs. 

If the linoleum is light in color, the 
carbon lines will show up well, but a dark 
Tinoleum may require a different process. 
Thave found that a good method is to 
cover the back of the paper with a coat of 
‘white wax erayon and then offset the 
White wax to the linoleum with a stylus. 


‘Urouh ihe material, the eat being were 


Whichever way you do it, you will 
probably find it desirable to go over 
the transferred design with India ink to 
prevent obliteration ofthe lines while you 

Tn drawhng your design, itis well to 
bear in mind. that most work of this kind 
is improved by having a border round 
it, and eare should be taken to allow for 
this from the beginning. 

‘The work illustrated consists essentially 
of two contrasted surfaces, the 
original linoleum surface and a 
background about 34 in, below, 
which is reached, by” excavating 
Certain areas, Other types 
carving may be employed also, 
just as in the conventional wood 
‘carving. 

Ifyou intend to follow the type 
cof designs shown in the illustra- 
tions, use a knife to cut the out- 
fine of the part you wish to work 
on first. ‘The cut should not be 
deep enough to go more than half 
way’ through the material, and 
care should be taken to keep the 
knife vertical so that the excavat- 
ed area may have straight walls. 
It is well to rest the forefinger of 
the left hand on the back of the 
knife blade near the tip to guide 
and stead 


HEN take a U-gouge, if you 

have one, and run parallel 
grooves all across the part which 
Isto be cut away. The ridges let 
between the grooves may be cut 
down with a flat chisel, and the 
required depth will ‘soon be 
reached. All the work may be 
done with the chisel if necessary. 

‘Very often tool marks can be 
made to play a valuable part in 


Short or long, deep or shallow, 
narrow or broad, parallel or ir- 
regular, each type of working 
gives a different. surface. A 
dds 


Some notion of the general 
effect, may be gained from an 
examination of the background 
of the upper illustration on page 
1, which is a cut made directly 
from a sample carving instead of 
from a photograph as is custom 


Ocromen, 1929 


ary. The cupboard doors illustrated be- 
low also show the method. 

In making use of this scheme, it is well, 
if it is to be used in your own home, to 
notice from what angle the light, will 

ike the finished work when it is in 
place, and to plan your tooling accord- 
ingly. 

Muich, too, can be done with shallow 

‘rooves cut with a small 

and lines can be empha: 
merely indicated by varying the 
depth of the cut. Beware of cut- 
ting too deeply, and be especially 
careful when the end of your cut 
is close to the edge of the part you 
fare working on. Sometimes a 
piece taken out hy mistake can be 
s#lued back into place, but that is 
‘an expedient for emergencies onl 
and is, not recommended 
standard practice, 

‘When the actual carving is 
finished and all loose particles 
haye been removed, the work is ready for 
painting. Oil colors in tubes are what I 
prefer, and T use turpentine as a medium 
rather than linseed oil, as it gives a 
smoother finish. 

Do, not try to paint as if you were 
‘working on a canvas; keep rather to 


broad, fat poster effects and, avoid 
delicate shading and brushwork. Be 
careful that your color scheme is har- 
monious in itself, and also with the sur- 
roundings of the finished job, if you 
know what they will be. 

‘Let the paint dry. thoroughly, apply- 
ing two coats, should that appear neces- 
sary. ‘Then, if you wish, give It a coat or 
‘two of good clear varnish. 

In some cases you will ind it desirable 
to strengthen the material by gluing it 
onto a sheet of plywood. This may be 
done with any good glue by coating both 
surfaces, letting them stand for a few 
minutes, and then applying them firmly 

‘and accurately to each other. 
Let them remain overnight under 
heavy weight. 


HIP model makers can clear 

their benches and sharpen 
their tools in’ preparation for 
the November issue af POPULAR 
SCieNcE MONTHLY, which will 
contain the firstof anoteworthy 
new series of articles by Capt. 
E."Armitage MeCann. In Fe= 
sponse to many requests from 
Feaders, he has been working 
for months on a model of the 
Bluenose, famous racing fishing 
schooner. ‘This is the model he 
Sill now deseribe and ilfwatrate, 
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Tune in on Comfort 


Set the single dial to the point of greatest comfort—and the 
“carburetor precision” of the Houdaille needle valve docs the rest. 
‘That's how eayy it is to adjust Houdaille Shock Absorbers to the 
exact requirements of your car—for the weight you carry and for 
just the amount of speing control that pleases yon. 

Get Houdaille Shock Absorbers for your ear NOW and you 
will see that they ate provided on the next new car you buy. 
‘They are standard equipment on Lincoln, Pierce-Arrow, Jordan, 
Ford, StearnyKnight, Nash Advanced Six, Chrysler Imperial, 
‘Studebaker President, Graham-Paige and many European cars. 


HOUDE ENGINEERING CORPORATION, BUFFALO, 


(Division of Hoda Hershey Corpor 


HOUDAILLE 


pust-atne SHOCK ABSORBERS 


Some of the mechanical 
features which havemade 
Houdaille hydraulic 
double acting shock ab- 
sorbers the world’s stand. 
card of comparison are « 


1. The double oe balanced 
piston which reduces wear to 
[Srna by balancing the 


supply of fluid a 
tuineeesary to pac he i 
high woe 


5. The paented sevens 
Sockecwostectivend 
fe and make he str 
tent nly hydra 

4 Tuy dine foe 
aaratlyedapting tht te: 
Seance to your India 


New Low Prices 


Your car desler can 
supply Houdailies at 
thenewlow pi 
Sao fo, 87 
Slihdy high wen of 
the Rockies and in 
Canada. 
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Rinocks That Tell of Motor Ils - 


Unusual Noises Are 
Symptoms of Trouble, 
Says Gus, But Don’t 
Let Your Ears Spoil 
the Fun of Driving 


By MARTIN BUNN 


4 HERE! Hear that? There it is 
Magain!” Bancroft exclaimed, 
as he singed the tip of his ear 
‘on the hot exhaust manifold in 

1¢ attempt to listen more 

tell you there's something 

‘wrong with that motor.” 

‘Gus Wilson listened intently for a few 
moments. 

“Mr, Bancroft,” said the veteran auto 
mechanic, “there's nothing wrong. What 
‘you hear is the elicking of the valve tap- 
pets. Tecan set em tighter if you want me 
to, but I'd advise against it. If the tap- 
pets are set too tight the valves may not 
feat when the motor is cold, and the 
valve seats and the faces of the valves get 
‘burned. I'll check ‘em to make sure they 
fare as tight as they ought to be.” 

‘After Bancroft was convinced that 
his motor was properly adjusted and had 
driven away, Gus turned to Joe Clark, 
his partner in the Model Garage. “It's 
all right for a man to be fussy about the 
condition of his he growled, ‘*but 
that bird Bancroft makes me tired. He's 


always got his ear working overtime try 
ing to, hear knocks and things in the 
motor."” 


“They're not all that way,” grinned 
Joc. “Fellow left a car here last night 
just after you'd gone. ‘The windshield 
‘wiper was on the blink and he wanted it 
fixed. He spent ten minutes, braggi 
about what a fine car it is, There it is 
the comer. Start the motor and 


shed the starter 
pedal with his hand and the engine started 
Stonce 
“Suffering catsl” he shouted, to make 
himself heard above the clattering and 
thumping of the motor. “I dont sce 
that the owner of this car has anything to 
be proud of, Sounds terrible to me.” 


“TS THAT so!” snapped the sarcastic 
‘voice of the owner, who had arrived 
i to catch ‘the end of Gus’s 


you? Maybe the car is a bit noisy, 
‘wouldn't hesitate to start for the coast in 
that bus any day.”” 

“You could start easy enough, Mr. 
Dobey,” said Gus, noting the name of the 
owner on the repair ticket, ir 
of doubtful if you'd get there. Too many 
things in the motor in bad shape. Let's 
take jt out on the road so I can hear 
what's wrong. 


"If any of the things I say are loose turn out Yo be tight, anounced Gus, athe began to hoist the 
roiay engine out of its frame with the portable erase, “I'll da the text of the Job at half price.” 


“Now,” said Gus as they started down 
the road, “keep it running smoothly at 
about fifteen miles an hour till we get to 
the top of that hill. 

“What's the sense of going 10 slow?” 
Mr, Dobey inquired. 

“At fifteen miles the normal motor 
noises don't amount to much, and you 
stand some chance of hearing the queer 

‘They drove on for a short distance, 


and as they started up the grade Gus 
said: “It's kind of hard to dope the 
Knocks when there are so many different 
ones, but that light knock is either loose 


piston rings, a loose piston, or both. 


Ask Gus—He Knows 


IGH compression cylinder 
HfSar ae al eet res 
want maximum ind 
Seonomy. but there's no deny- | 
fing that they make a rougher- 
running moter. Alaa, it you 
eta tank full of poor at, 
fig compression motor wi 
Knock like = boiler factory. 
If you have a car with a 
high compression eslinder bead 
ited to the motor and yout 
don't care about the. extra 
economy and flashy perfor= 
ance to put up. with the 
disadvantages, it's easy to re~ 
duce the compression without 
busing another eslinder head. 
Nett time the earn in re- 
moved, have the service man 
put in two. cylinder head 
faskets instead of one. It 
that doesn't do. the trick, 
try putting in three gaskets: 


‘Those muffled knocks indicate that at 
least two of the connecting rod beari 
are loose, and that thump like some 
punaing on x block of wood with ma 
let is the main bearing. The other jumpy 
thumping noise means the motor is loose 
in the frame. Of course the sharp, me- 
tallic knock means thick carbon deposits 
‘on the cylinder head and the top of the 
piston, “The reat of the elaer comes 
rom the valve mechanism. You might 
as well turn back now. 

“What are you trying to do, kid me2” 
sneered Dobe: ie motor couldn't be 
as bad as that. How do T know you're 
not just trying to get away with a fat 
bill or overhauling?” 

ister,” Gus smiled, “I've been 
in this’ business long enough to. know 
what I'm talking about. You stick around 
while I yank the motor out of the frame, 
and if any of the things I say’ are loose 
turn out to be tight, I'Ildo the rest of the 
job at half price.” 


PME eqns” Dobey admited as 
they rolled into the Model Garage. 
He watched closely’ as Gus got the port- 
able crane ready to hoist out the motor. 

“OF course if only piston rings and a 
loose connecting rod needed to be re- 
placed,” said Gus, “there'd be no sense 
fn going to all this trouble. We fix things 
like that by dropping the oil pan. But 
your main bearings are in bad shape, and 
Ta rather get the engine out where f can 
do the job right, 

“Now before I start.” Gus continued, 
“take a look at the bolts holding the 
motor in place. This one here is 20 loose 
you can turn it with your fingers. If 
you'd kept on running the motor in that 
‘condition, the pounding would have 
busted the motor support and then you'd 
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This Investment in J-M Insulations 
PAYS 72% Dividend 


Expert Insulation advice may be as Profit- 
| able to you as to the world’s largest 


makers of Sanitary Plumbing Porcelain 


. HEREVER heat does work, 
costs must be watched if 
ofits are to be satisfactory. Cate. 
conservation of heat by mod- 
gn insulation practice will pro. 
duce actual cash savings in any 
industry. Further, the. world’s 
largest manufacturer of sanitary 
plumbing porcelain has proved 
that these savings represent 
astonishingly large returns on the 
investment of heat-conserving 
materials, 

Bade Borcdiete rote ae 
Perth , N. J., operate kilns 
for fring perelte Bares ofall 
varieties, The kilns reach a tem- 

erature of 2390 degrees Fahren- 
I heit at the end of each firing. In- 
sulating these kilns with Johns- 
| Manville Sil-O-Cel has resulted 
in saving fuel oil representing a 
return of 72% each year on the 
cost of the insulation. In other 
words, this means that the cost 
of J-M Sil-O-Cel Insulation was 
paid for in 16% months. Also, 
the working space on the f 
above the kilns was made 
able for a work room through 
the reduction of uncomfortable 
temperatures which had existed 
before insulation was applied — 
another direct saving. 

All kilns wherever used can 
be insulated to effect large annual 
savings. Nor is the effectiveness 
of Johns-Maaville insulating 
‘averials confined to the insula- 
tion of kilns. For every industrial 


process which makes use of heat, 
there is a suitable Johns-Manville 
Insulation. 


Cold Insulation Too 


Johas-Manville insulation service 
is complete. Not only docs it 
include insulation for the highest, 
industrial temperatures, but J-M 
cold insulations provide fot the 
Beeservation of temperarares 

ywn to 400° below zero by re~ 
ducing the absorption of 

Let a Johns Manville Insula- 
tion Engineer help you to save 
money by saving oacheatenegy. 
AJM expert will be glad to al 
without obligation. Write usa 
note of use the convenient cou- 
pon. In many cases we can show 
you savings even greater than 
those attained at Fords Porcelain 
Works. 


Widespread Service to Industry 
Products bearing the famous J-M 
trade-mark are ‘OF everyday’ ser- 
vice to industry ia conserving 
and controlling power, in safe- 
warding lives and property. 
johns- ille insulations 
‘clude heat and cold insulations 
for industrial +, be- 
sides Ast ay cele 
i Packings, Industrial Floor- 
obs, Asbestos ead Asptale Shin. 
cs, Acoustical matcrsls, Asbes- 
fos Ebony and Beake Lint 
other products on which J-M is 
the hall-mark of quality. 


Johns-Manville 


INDUSTRIAL 


INSULATIONS 


For all temperatures from 400” F. below zero to the highest 


temperatures 


Summary of Net Annuat Savings Due to 
J-M Insulation at Fords Porcelain Works 


‘Total annual fuel cilsavings perkiln. $363.00 
‘Annual charges for the insulation . . 64.89 
Net annual savings per kiln 298.11 
Iavestment in the insulation 41270 
Netagosal return onthe invesnent 
Iavescmentis entirely paid for in about 

16% months 
[Net anoual savings on 6 kilos (Insu- 

lated on arches and bases with Sil- 

O-Ge Brick)» - + $1,788.66 


JOHNSMANVILLE CORPORATION 
New York Chicago Cleveland San Francisco Toronto 
(Branches in all large cits) 


sme 4 copy of the complete Peformance Report of JM 
Bes sedans 2 ort of easganies Ponies Renor of J 


Histiewclacas a 
Kem. 
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have been up against a man’s size repair 
bill.” 

“No doubt about the looseness there,”” 
Dobey admitted glumly after he had 
turned one of the bolts with his fingers, 
“L thought this talk about telling: what's 
wrong with a motor by the sound was 
bunk, but I guess there's something to it 
after all.” 

“Like most things,” Gus _ smi 
“there's some truth mixed with the bunk, 
Any smart Aleck who tells you he can 
spot any trouble in a motor right away 
just by listening to itis shooting hot air. 
But a smart mechanic should be able to 
locate anything that’s realy lose, by the 
sound 

“Then there’s ways of running down 

articular troubles. For instance, if you 
wear a knock that you think is a loose 
connecting rod bearing, and you can hear 
it with the motor idling, short-circuit the 
spark plugs one at a time. When you 
cut out the explosions in the cylinder 
with the loose connecting rod, the noise 
will stop or get weaker. If shorting the 


plugs doesn't affect the noise, you can be 


Mystifying with a Magical Ink Bottle 


By GEORGE S. GREENE 


‘OU have probably noticed 
the sensation caused at so: 
ial gatherings by someone, 

perhaps disguised as a gypsy, who 

was able to "tell fortunes,” Here 
is a trick which will go the pro- 

{essed amateur palmist one better 

and. with which you can excite 

double the amount of curiosity 

Ie can be guaranteed as sure 

cure for pepless” 

“The petformer sits facing the 
spectator across. a parlor table in a 
side room. On the table 
is an ink bottle. The 
spectator is requested to 
write a question secretly 
and to fold it and place 
itin the ink bottle. After 
several moments the per- 
former, in a mysterious 
manner, answers the 
question’ and gives: the 
information desired. 

The secret lies in the 
preparation of the inno- 
cent-appearing in 
bottle, “it has «hole 
drilled in the center_of 
the bottom, and fitting 
loosely in the hole is a 
brass tube that extends 
up to the bottle mouth, 
The question goes into 
the brass tube. Then, as 
the performer moves the 
bottle about the table as 
if “making a spell,” he 
allows the tube to drop into his lap. ‘Thi 
he does easily by pulling the bottle sligint- 
ly over the edge of the table in front of 
him as shown above, 

He “concentrates” with one hand over 
his eyes, meanwhile looking downward 
under this cover and reading the question 


sure something besides loose connecting 

rods is setting up most of the clatter.” 
‘Loose connecting tod and main bear- 
most of the noise in motors, I 


lank in the motor they suspect the bear- 


ings. Most times the noise comes from 
the valve-operating mechanism. There 
may be too much play in the tappets, the 
push rod guides may be worn, or the cam 
shaft bearings may be loose.” Of course, 
rho one wants to ride in a car that rattles 
and clanks like an old junk wagon, but 
noises from the valve mechanism are not 
so important as loose connecting tod oF 
main bearings. When bearings get s0 
loose that you can hear them they ought 
to be fixed right away. If they're not, 

inding may crystallize the shalt and 

kit, and that is serious. The valve 
‘mechanism can be loose enough to make 
a lot of clatter without causing any par- 
ticular damage. Timing gears can rattle 

ty loud without breakin 
“Gee!” exclaimed Dobey, “I don’t 
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wy fun out of driving if I 


ther would 1,” Gus agreed. “What 
‘you want to do is to get your ears accus- 
iomed to the sound of the motor when 
it’s running right. Don't keep trying to 
hear funny’ noises —just let your ears tell 
you of noises that really are loud enough 
fo there's no doubt about you hearing 
them. 

‘You'll notice, too, that the motor al 
ways seems to sound quiet when you're 
in trafic, but after you've driven for an 
hour or two at a steady pace on a trip 
our ears begin to pick out and magnify 
little sounds that don’t mean anything. 
Then, when you start out again the next 
day, ‘you wonder where all the noises 
went to that you heard near the end of 
‘your trip the day before.” 

“L get nodded Dobey. “Your 
idea is to mix’a little common sense with 
the listening.” 

“Common sense is handy—even in a 
car,” grunted Gus, “But we'd go out of 
business if it got too common!” 


which his other hand has removed 
from the tube and opened. 

At the conclusion, or even be- 
fore the question is answered, the 
question slip may be restored to 
the tube and the latter returned 
to the bottle, to be. fished out 
alterwards and handed to the 
Amazed spectator, 


tric rgre Ree] 
Sta rae 
ed in making a small hole, en- 
large it with larger round files. 
Defy ere enh 
Eecs 

Paint the inside of the Lets 
black, When the pa 
Fee tat 
through the bottom hole 
re ae 
ete 
immediately at the left. 
Piste at 


there is a smooth socket 
or guide for the brass 
tube. 


‘The tricked bottle, if 
presented with reason- 
able care, is never de- 
4. With sufficient adroit mystifica- 

"patter" from the performer, the 


tec 
tion ai 


effect on the spectator is astonishing, 


be ‘effective pocket” tricks 
“hich can be shown anywhere. 
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| JOHNSON’S 
WOOD DYE 


W seccece. 


—— 


SAILING SHIPS 


Rr aw 


“GOOD RED PAINT 
+ 


IN the seagoing days of Moby Dick, no ship was completely rigged 
ithout its carved figurehead at the prow, bedecked in as gaudy 
a coat of “good red paint” as the ship's store could supply. It was 
good carving, too. But the paint seemed most important. 

Today, connoisseurs pay hundreds of dollars for small figures 
carved in wood by the hands of a master. To paint them would be 
prime sacrilege. For the beauty of the wood is a real part of the art, 
4 part rough seafaring men overlooked. 

Likewise, in all kinds of cabinet craft, amateur as well as profes- 
nal, the craftsman’s object is to bring out the inherent charm of 
grain and texture rather than to cover it up as a non-essential under 
2 coat of paint. To this end Johnson's Wood Dye has contributed 
much. For it enriches even the most plebian of woods, its clear, true 
color sinking deeply, becoming a part of the wood itself, with aot 
a lap or streak showing. Drying rapidly, it leaves no muddy scum 
such as cheap, pigmented stains leave. 

For the newest and most expert methods of wood finishing write * 
for our professional manual. It’s FREE! Just mail the coupon. 


S$. €- JOHNSON & SON, RACINE, WISCONSIN 
“The Interior Finishing Authorities” 


+ 


Seeccccccccocccscccooccsoccooooosooos. 


S.C. JOHNSON & SON, Dept. (PSM10) Racine, Wi 
Gentlemen: Please sead me your free color chart and wood finishing manual. 


Neme as 


Address . 
Gy State as 


Ingeniou 


Each month POPULAR SCIENCE MONTHLY 
fawardn a prise of #10, in-addttion te 
regular spuce rates, for the best ies 
Sent in for motorists. This month's 
prize goes to Merrill Devore, of 
Cowiche,” Wash., for his sug~ 
gration of a face protector useful 
inautomobie repair work, shown 
in Figure 1. Other contributions 

lished on thin page are paid 
for at the nual spate rate 


Presa at the eyes 

Mand face from dirt. an: 

while working beneath an 
‘automobile is afforded by the in- 
fetious homemade mask shown in 
Figure 1. Take a piece of celluloid, 

such as is used for the windows in 

the curtains of open cars, and, with » 
couple of pieces of string tie it in semi 
circular form about the face, Tt will 
afford complete protection for the eyes 
from bits of caked dirt that are sure to 
be loosened by hammer or screw driver. 


Emergency Flange Repair 
MGURE 2 shows an emergency method 
‘of repairing a broken carburetor 
flange which may prove serviceable on a 
trip. It will do the trick until a service 


PLASTIC WOO OW Bom 10K, 
(OF CASKET AND -IN BREAK. 


uyorasoe ve 
HSEe Eg 

«fia cons of 
KUM ec 
Meo hse 


ig. 2. An emergency repair of « broken car- 
Doretee Menge unin componition ween! to patch. 


station or garage can be reached, and the 
broken flange replaced with a 
new one. 

‘As shown in the illustration, 
the broken parts are temporarily 
wired together and a coating of 
& wood paste placed over the 
entire flange. After this has 
dried, two or three more coats 


‘of the wood paste are applied v caooves 
tver the joing until i is im the re tee 7 
form shown in the illustration. A*eeas 


thick layer of the composition 
‘wood over the joint, asit will not 
dry as well as if applied in suc~ 
cessive layers. Sherade 
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An Inner Tube 
Saves Shoes 


N MANY types of cars 

grease has a tendency 
to work out, to some ex. 
tent, around the bottom 
of the gearshift lever. The 
shoes of a driver are likely 
to come in contact with this grease and 
be stained. To eliminate the trouble, cut 
a short section from an old inner tube and 
slip it over the gearshift lever to the bot 
tom, as in Figure 3. This idea will prove 
valuable particularly in protecting light- 
colored shoes. If the piece fits too loosely, 
it can be held in place by a thin band 
of rubber cut from the same tube and 
doubled. 


Spark Plug Hole Cleaner 


FTER the cylinder head has been 

scraped free from carbon, it is de- 
sirable to remove the carbon’ from the 
ower threads in each spark plug hole. A 
simple way to do this is to grind or file 


an 


GARAGEDOSE 


= 
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s Kinks for Motorists 


Protecting the Face When Under Car—An 
Emergency Flange Repair—Other Useful Ideas 


Mig. 3. A piece of iner tube around 
‘sear shit ‘bane protect the shoey 


srooves across the threads 
of an old spark plug, 
shown in Figure 4, Re- 
‘move the gasket and screw 
the filed plug into. the 
hole. It will seat slightly 
‘deeper than the standard 
plug and will semove car, 

mm from the thread 
groove. A. still better 
‘method, if a lathe is avail- 
able, is'to turn down the 
body of the spark plug, 
just above the threaded portion, to a 
diameter slightly smaller than the bot- 
tom of the groove. Then slot the thread- 
ed portion with a hack saw, so that it 
‘ean be screwed clear down to remove all 
the carbon from the bottom of the 
threads. 


Simple Garage Door Check 


IGURE 5S shows a novel and very 

simple door check that will prevent 
the door of a garage from blowing closed. 
block of wood is serewed to the door and 
another flat piece of board is hinged to 
it by means of an ordinary strap hinge. 
A spring is hooked between two nails, one 
in the fixed portion and one in the mov- 
able portion. When the movable portion 
is turned up the spring holds it up; wheny 

] turned down the spring tends tot 

| 


hold it against the ground. 


Front Tire Wear 


RONT tires on cars fitted 

with four-wheel brakes may 
‘wear more rapidly than the rear 
tires if the front brakes are set 
too tight. This trouble can be 
eliminated by making sure that 
the front brakes do no more 
than their fair share of the work 
cof stopping the car. In most 
cases, however, where the front 
tires ‘show excessive wear, the 


Fes Asoo dou cect rouble iy caused. by incre 
‘wood and « small spring. wheel alignment. 
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NEWS 


for the owners of 


Buick 


Hupmobile 
Auburn 8 
Graham- Paige | : 
Nash 


We have proved in thousands 
of miles of test deiving on the 
Atlantic City Speedway, and in 
hundreds of laboratory tests, that 
the New Mobiloil "BB” gives the 
greatest summer protection and 
adds the most power to Buick 
(1929, 1928, 1927 models), Nash 
(Advanced and Special Six 1929, 
1028, 1927 models), Hupmobile 
(AIL 1929 and 1928 models), 
Graham-Paige (All 1929 and 1928 
models), Auburn 8's (1929, 1928, 
1927 models). If you own one of 
these cars remember to ask for 


Rocky Mountain and P: 
Coast States), and there 


the New aN 


FIND 
YOUR 
CAR 


partial Mobiloil Chart 
most of the leading pase 
made in the Uni 


were made after practical and scien- 
tific tests of the New Mobiloil in 
ye of engine. Make this 
il Chart your guide, 


Mobiloil “BB” 
mended for other makes of cars. 
Sce chart at the right. If your 
car is not listed in it, consult any 
Mobiloil dealer. 

No matter which make of car 
you drive, the way to be sure of 
correct lubrication for your auto- 
mobile engine is to buy oil 
according to the Mobiloil Chart. 

Regular draining and refilling 
with the New Mobiloil will keep 
the first-year feel in your engine 
for at 30,000 miles. 


VACUUM OIL COMPANY 


Makers of highquality lubricants for 
all types of machinery 


Mobiloils«: 
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drt and Education in Wood-Turning 


N LEARNING to use small 
woodworking machinery or a 


motorize 
will find this Mary 
table a particularly instructive 
desirable piece of furniture to build. 
Because of its delicate proportions 
‘and graceful lines, it is a little gem; 
at the same time it is simple in 
construction, and the materials 
expensive. 


table, 
with 
colored brushing lacquer, perhaps 
in some brilliant tone to make the 
iece individual and outstandi 
Ih which case birch or maple f 
suitable, Because of the delicate 
roportions, a hard, strong wood 
muse bese, 

With this project, as in the two 
preceding articles of this series on making 
the most of small machines, we shall ilo 
the work almost entirely by machiner 
Obviously, the same general methods can 
be used in constructing many kinds of 
tables and, indeed, in much furniture 
building. If you own any machines 
intend to equip your home worksh 

them, you will find that a master 
of the few simple principles involved will 
make possible the production of cabinet- 
work of professional quality. 


TEP No. 1—Getting Out Stock. Using 

the planer and circular saw, get out 
ail the stock in the following manner (the 
various pieces of wood tised to make a 
piece of furniture are generally known as 
stock): 

‘On the planer, dress one surface smooth 
and true; mark this with an X to indicate 
the working face, Hold this face against 
the fence of the planer and plane one edge 
at right angles to the working face 
Mark this edge also with an X to identify 
it as the working edge. 

Hold the working edge against the 
fence of the circular saw and rip the stock 
to the correct width, allowing '% in. for 
planing. In like manner obtain the thick- 
ness. Return to the planer and dress all 
sawed surfaces smooth and true. Follow 
this method for preparing all the pieces. 
At this point it is advisable to cut out 
cardboard pattems of all curved parts. 


Mexican mahogany is one of lin, 
outa £ 


Operating Smal 
Shop Machinery 


By WILLIAM W. KLENKE 


Step No. 2—Turned Legs, The 
stock for the legs should be at least 
¥ in. longer than the finished meas- 
urement, to allow for turning the 
bottom ‘end without striking the 
point of the dead center, 

Draw diagonal lines on both ends 
of the stock to locate the centers, 
Bore small holes at th 
receive the center pins, 
Tines around the stock to 
portions that are to remain square. 

Rough the stock with» gouge 
and turn to the design, Sandpaper 
thoroughly while in the lathe. If 
you lack experience with a lathe it 
will be worth your while to look up 
Planing the edges of the table the series of articles re- 
top on bench cently published in Por 

ULAR SciENcE MoxTHLY on 
‘ ‘wood turning, or to obtain 
«4 good book on turning. 

Step No, 3—Curved Peet, 
Cat out the curved outline 
‘on the jig saw and smooth 
the edges on the drum 
sander, ‘Use the disk sander 
for the fat bottom and too 


On the jig 
outlines of the braces 
the drum sander, true and 
siooth the outline. 

‘Step No. 6—Joints. True 
the top and bottom flat 
edges of the curved feet on 
the disk sander. Carefully 
locate all the dowel holes. 
Place the chuck and dowel 
bit in the lathe and bore all 
the holes the correct depth, 

Step No. 6-Sandpaper 


‘ing. Before assembling the 
* ] 
; ‘i 
BR t Soft 
oe Ie OS 
bate des a 
toe 
erst: 
i 


*FRONT-VIEW- :SIDE- VIEW: | 


‘A tale lightiy simpler in design than the one shown in the upper photograph, The edges ofthe top 
‘Soa"be‘ice Gnornamented if no suitable molding plane or hand beading tool i-evalabe for the Wark. 
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Am: YOU 


PARTICULAR 
ABOUT 
YOUR TOOLS? 


on your fuel bills. All fittin 
tank by a patented method that prevents their fall- 
ing in or coming out. There's absolutely no danger 
‘of an explosion with a Clayton & Lambert torch. 
Even the most delicate part—the gas orifice 
= fool-proof. In the No. 158 the orie 

fice has a guard. Slightly hi 
priced, No. 32 has a patented de- 
ssign 0 that you'll never ruin the 
torch by a careless twist of your 
wrist. And as you close the valve 
you automatically elean the orifice, 

Things of that sort have mado 
Clayton & Lamberts the largest 
selling torches in the world. Ther 
satisfaction and pleasure in work 
ing with such a fine, capable tool, 

‘You can buy Clayton & Lambert 
torches at hardware, electrical and 
automobile accessory stores. Loole 
for the handle—it's red with a gold 
stripe. But to be sure—look for 
the trade-mark, too. Tt pays you 
to be certain that you're getting a 
Clayton & Lambert. 


“You bet your life I am,” you 
say. “When I buy a tool it’s got 
to be right and it’s got to stay 
right.” 

‘When you buy a Clayton & 
Lambert torch you're putting a 
worth-while tool on your work- 
bench, The most exacting blow- 
torch uses are considered in the 
manufacture of Clayton & Lambert 
Lasting materials—the strongest 
able, selected for long, efficient use. 
Many of the features of design are ex- 
clusive and patented Clayton & Lam- 
bert improvements—the result of 40 
years’ experiment and invention. And 
Clayton & Lambert torches are made 
by precision workmen. Men who think 
of tools and look at tools in the same 
light as you, aa 

For instance—the vaporizing cham- £04,277 
ber has an exclusive vein system for 
quicker, hotter heat. That makes the 
torch function better and saves money 


CLAYTON & LAMBERT 


Manuracturinc ComPANY 
Detroit, Mich. 
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table, thoroughly. sandpaper all 

rts with No. 1, followed by No. 
Verein 0 paper 

‘Step No. 7—Assembly. Make a 
trial between clamps with- 
ut glue, First, glue the curved 
feet to the legs; then assemble the 
entire project, using plenty of first 
class liquid glue oF hide flake glue 
of good quufity. “The tops of the 
Jegs are held together by gluing a 
stripon each sideof theleg. Fasten 
the top to the braces with screws, 


Grudgery of sawing and planing by hand. 
STIs crtice ts the thied of cores 
which Mr. Kienke, through the cour 
teay of various manufactuters, demon 
Shop wontooiing soostiers ot beth 
cousblnation tnd todividual’ varieties 


Step No. 8—Cleaning Up. Remove all 
excess glue with sharp chisel, working 
arom the praia where possible. Tho 
oughly sandpaper all parts with No. 34, 
0, and 00 paper, always rubbing with the 
grain where possible, and rounding the 
corners slightly, 

‘Step No. 9—Finishing, Mt a lacquer 
finish is to be used, first apply two coats 
of white shellac, rubbing each coat when 
dry with 00 sandpaper. Apply the lac- 
‘quer according to directions on the 

If you have used mahogany or walni 
or a wood which is to imitate them, brush 
fon water stain or a prepared wood stain 
or dye of the desired color, and after it is 
thoroughly dry apply’ a very thin coat of 
shellac, Water stain has a tendency to 
raise the grain, and the shellac will stiffen 
these fibers and make them brittle, Sand- 
papering lightly with No, 00 or finer 
Paper wil cut them down clean and 
smooth. 

Apply two coats of good quality paste 
‘wood filler (unless you have used some 
close-grained wood) according to direc~ 
tions on the can, Allow at least two full 
days—a longer time is even more desit- 
able—for the filler to harden, ‘Then brush 
fon three coats of white shellac, rubbing 
each coat when dry with No, 00 of finer 
‘sandpaper and the last coat with rubbing 
oil, light, machine oil, or crude oil and 
fine pumice stone powder, 

‘With a spraying outfit, you can spray 
‘on clear lacquer instead of using shellac, 


Hints on Constructing Built-in Kitchen Cupboards 


cupboard extending from floor 

to ceiling often is built along 
‘one entire wall. If you live in a 
house without this convenience, you 
can construct a suitable cabinet 
yourself without much difficulty or 
‘great expense. 

Measure exactly the space the 
cabinet is to occupy and make a 
drawing to aid you in both ordering 
the material and constructing the 
case 

The lower part of the cabinet 
with the table or work shelf should 
bbe of a height to suit the housewife 
and in no case too low. In a large 
and elaborate cupboard I built for 
my own home, 1 made the lower 
part 2 ft, deep but left a toe space 
atthe bottom asshown. This space 
extends 4 in, under the cabinet and 
is 214 in, high, 

‘The upper part can be relatively 
shallow and entirely separated from 
the lower part. I screwed S4-by 
Jn, ation to the calling jolt, to 
serve for hanging the upper section 
fnd, of course, aso fastened it to 
the ‘wall. 

‘The doors can be made 
white pine frames and either ply- 
‘wood or pressed. wood panels, the latter 
being thinner and cheaper, yet strong and 
durable. 

‘A good way to make the table top is to 
cleat” together I-by-12-in. white pine 
lumber—I used what is called “boxing” 
—and then cement floor linoleum on top. 
To lay the linoleum cement easily, make 


I: MODERN homes a kitchen 


‘a trowel or paddle with a chisel edge from 
a thin board about 4 in. wide and notch 
tthe edge in saw-tooth fashion. Apply the 
See el pare the acca ek 
trowel, leaving only: idges, not too 
close ti On this lay linoleum felt, 
heavy felt, or even building 
Paper. 


Sut the linoleum to fit snugly and 
ion the felt, after applying the 
cement in the same way. Roll it 
down well and apply a small har 
wood binding strip along the front 
edge of the top. At the back, along 
the wall and resting on top’of the 
linoleum, a wooden strip 3 in. or 
more in width should be placed, to 
protect the plaster. Three coats of 
spar varnish will give the linoleum 
a durable surface 
sollow attractive, the cupboard 
rads mainly upon the good 
taste and. care with which ft is 
painted. A study of modern com- 
mercial ‘kitchen cabinets will sug- 
‘gest color schemes, ‘The door pan- 
cls can be, decorated, if desired, 
with transfer (decalcomania) de- 
signs, 

‘A bread board can be made of 
34-in. plywood. If the plywood is 
not, of the so-called waterproof 
variety, put together with casein 
glue, it should be_ liberally oiled 
with Finseed oil.—Cant G. Exicit. 


Goo sandpaper is often thrown 
away before its usefulness is over. 
Dust and gum, which fill in be- 
tiveen the grits, can be removed by 
snapping the paper forcefully against the 
work or the top of the bench. Turning 
the paper around on the block also 
prolongs its life, because new edges of 
the gritty abrasive are presented to the 
work in each position, Ordinarily, for 
fiat work, the paper is held around a 
block’ of wood, leather, cork, or rubber. 
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How to Choose and Use Files 


Told by the World-Famous Makers of Disston Files 


N the Disston Saw Works, more than 35,000 dozen 

files are used every year. They are Disston Files, 
imade of Disston Steel, cut and hardened with Disston 
skill. This daily use of Disston Files, by Disston 
saw-makers, guards the quality of all Disston Files 
For Disston Steel puts longer life—and faster, easier 


sreat cutting steel, with toughness and temper un- 
equalled. You will find a Disston File still eting 
true, long after another fle would be useless, Far 
longer service, mechanics say, and better service al- 
‘waye. There is nosubstitute for genuine Dison File. 
Ask for Disston! Hand Saws, of course; but also 


cutting: 


Files for the Wood Worker 


Dinton Calne Fle (ne eth) a si 
ined Sn’ 


thin with Soe tet ‘The 8 blade, 37 punts 


ooch sont poplars 


into files as well as saws. It is the world’s 


Disston Files—every style, for every purpose. 


fev sad denn 8 im trom. 


HIS fery aint tao tect. Alloin fe 
teat dl cy. Proper go Ye ri et 

ind at pot, thumb on top of er wie ight hand baling 
Frandles For fast cutting, rest ball of left hand on fe. Cut 
a forward stroke, use full-length of file and cut with a 
right regular motion 
Tndraw-Sing.or makings fish ct for 

fataean, take position sown at ght 

‘Always keep fle fve from chipe and 

Bling boing le ard andra 

{1 teeth hy carla 

poteny tem ap pe ee 

them, as in a taper saw fle” Doublecat fs have two 

Courses of teeth, on ustated below, with spacing teeth 


‘liffering as shown. 


‘Second-cut 


Bastard 
Bastard doublecut band, flat and iseacerT files are 


widely used for fast cutting 
files for a fie Bash, 


A god iar mecaas can ply Dinner 
sey purpoos as wellse Dsion fate ae 


DISSTON 


Makers of “THE SAW MOST CARPENTERS USE” 


‘ith single-cut mill and taper 


For Your Power Saw Outfit 
Diatop Sa inare beter wor. Co ener, 
Teme ‘ae 


‘ay sar Tonge Dison Cir 


Henry Disston & Sons, Inc. Philadelphia. U. 8. A. 


‘Tica: I tls how to le srt nes te and contain 


Every saw wer ill enjoy rang “The inion Sux, Too! and 
Fie Booka Ultra munoal onthe skin, cre, ad uae 
{itoemattn om the correct we of Sis.” Use coupon, or mite, 


(Us Canada, addres Henry Dimon & Sons, Bid, Foote, Os.) 
‘Please sen me “The Diaston Saw, Tool and File Book.” 
Name nnd Address “ 
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‘oF toolmaker with the aid of the 
justable blocks and plates of 
Figs. 1 and 2. In these devices, the angle 
is obtained by spreading the two " wings” 
by, means of set screws, and holding the 
adjustment by corresponding lock screws. 

‘As may be seen in Fig, Lat C, the two 
wings should have a tendency to pinch” 
when free, the set screw therefore being 
under pressure even when the lock screws 
are loose, ‘The angle is determined in the 
usual way, either with the help of a 
micrometer, as at D, of by measuring the 
pening ofthe slot with afer gage, 

The blocks of Fig. 1, which are small 
irs made from machine steel, are 
mainly intended for “blocking” under- 
neath the work, By enlarging one wing, 
however, they ‘may also be made into 
‘small angular holders, as suggested at E 
where a toolmaker’s vise clamp is show 
set in the block. 

Larger than the adjustable blocks are 
the angle plates illustrated in Fig. 2. ‘The 
front edge of the slot is milled to a depth 
of about 14 in, to allow measuring with a 
feeler gage. 

Tt need hardly be said that a block or 
plate of this kind cannot be spread very 
uch, and that it should not be used to 
obtain variations of over 1°; yet within 
this range it is not only very handy for 
obtaining small angles but is equally use- 
ful for making corrections. often 
some large angle varies “by a hair” fi 
the true, and even more frequently it is 
necessary to compensate for some fixed 
error in the machine. When an angle 
plate is used, in particular, the error in 
the plate is frequently added to the ma- 
chine error to produce a noticeable dis- 

Such cases can be readily handled by 
incorporating the adjustable feature in a 
right-angle plate, as at B. With such a 
plate it is easy to obtain high accuracy 
Without having to resort to makeshifts 
such as shimming, 

‘An example is that at D, where the 
error in a miller table is corrected in this 
manner. With lighter work, nearly the 
same result can be achieved by clamping 


"ERY small angles canbe. pro- 
‘duced conveniently by a machinist 


an ordinary angle plate to 
the plain adjustable-angle 
plate shown at A and truing 
up. the whole in the, ma- 
chine, as at C, to eliminate 
the entire compound error. 

T-slots, o holes, 
or both, may be formed in the surfaces of 
these small-angle plates. ‘The lock screws 
must not be too small and the set screws 
should be made with a round point and 
given a dish-shaped bearing on the oppo- 
site wing. 

If the devices just illustrated are for 


obtaining very small angles, the adjust- 
Sigergh ple sows re’ 3 ie 
tended for getting any angle from 0 to 
about 20" accurately and in, a positive 
manner. It is designed for fairly 
work of for mounting miller and dal 
vises. requiring some time to 
make, it wll be found dy where work 

this kind is regula - 

‘The plate consists of base 4, to which 
a work-holding plate b is pivoted by a 
hinge pin ¢ at one end. At the opposite 


they are a aiding fi 
in in rou 
seat bars, which are 
aloe turning fit in 

lots f. The two wings 
re Locka together 
by four screws ¢ 
working in revolving 
plugs f. 


N MAKING this 

plate, both’ sur- 
faces of each wing 
should be machined 
before boring and 
reaming the hinge 
bearing. This opera- 
tion completed, the 
corner i is backed off 
and “about 010 in. 
‘round from the to 
Sirlace of the base. 
If the device is made 
with care, very accu 
rate results can be 
obtained. 

‘A. useful addition 
for some purposes is 
that of graduated 
wedge type spreaders 
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How to Hold Angular 
Machine Shop Work 


Setting Up Small Parts—Plates 
for Obtaining Variations Up to 
Twenty Degrees—Emergency Jobs 


By HENRY SIMON 


and a matching seat bar, as at B and C. 
Each wedge is slanted at a 6” angle and 
has a run of one sixth of its length; each 
of the six graduations on the large end, ag 
shown at C, therefore corresponds to 10” 
‘of arc. With this accessory, a set of, say, 
ten spreaders can be made to handle the 
complete range of Angles ftom 0 to 10, 


and adjustment can be instantly made 
without ealculation to within about 5” of 
arc. As shown in the illustration, the seat 
bars in this case should be formed with 
headed ends to prevent lateral shifting 
and resultant inaccuracy of the angle. 
‘Now for some emergency measures— 
for, in spite of all that can be done, there 
will always be many cases where such 
measures are called for, How a block of 
wood, though ordinarily considered unfit, 
may be made to.do for an angle plate, is 
illustrated at A in Fig. 4. A good, sound 


bblock of close-grained hardwood ‘should 
bbe chosen. ‘The end grain must be agai 

the faceplate, and ‘there should be as 
‘much end grain surface as possible, Any 
good millwright can get the two principal 
surfaces within, say, 4 fn, and this may’ 
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ka 


spendability count most. 
al satisfac 


on and service 


offer you eq 
whet e for work or for fun. 


Send today for the 
free catalog No. 24 ‘‘W’?’ 


Over 2500 Starrett Tools described and illustrated in the Starrett Catalog 


Use Starrett To 
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‘An adjustabe-angle pate with range up to 20° 
(igh 3)? various emergency mennutes (Pig. 4 


be reduced to within a few thousandths by 
shimming. By using good-sized steel plates 
‘under the bolt heads as well as under the 
‘work, crushing of the wood is prevented. 

‘Where there is room enough, «good 
angle plate can be improvised by the com- 
bination of a flat vise and a heavy flat 
plate similar to B. As ordinarily used, 
wih the plate eld only by the Jaw, re 
sults are frequently disappointing,’ be 
cause there is not a solid enough hold. 
By removing the parallel jaws and thread- 
ing the screws from the head jaw into the 
plate, the combination can be made quite 
rigid; and, if the vise is true and in 
shape, accurate results may be obtained. 

‘A quick way of aligning a machine vise 
at a fixed angle by means of a piece of 
round stock is shown at C, A small offset 
At right angles to the side of the vise is 
formed by grinding or milling along the 
front edge oy and to smal pins are set 
near the opposite end at_b. The pi 
fnust be larger than the diameter of the 
Targest rod it is intended to use, which 
should not be over about one-tenth the 
distance L. ‘The diameter of the rod is 
found by means of the formula. ‘The use 
of clamping nuts with semispherical un- 
dersurfaces is advisable. 

Very occasionally, some light hard-to- 
hold odd job can be done in a hurry by 
the use of nothing more than—evpsum. 
Assimple article of this kind, set in such a 
gypsum holder, is shown at D. ‘The work 
is temporarily’ fastened in the correct 
position in any convenient ring or other 
suitable frame-like scrap piece with a 
wad of gum or putty; then the gypsum is 
poured around to just below where the 
ut is to come. The clear space for the 
gypsum should not be too large, or it will 


shrink away in drying 
and be likely to crack 
mer 
woe 
irae ie 
cuts can be taken 
when the work is held 
Salve 


Editor's Note: Other 
problems relating to 
angular work were 
discussed by Mr. 
‘Simon in an article in 
the September issue. 
He will next take up 
the subject of harden- 
ing and tempering 
steel, The main top- 
ics previously treated 
wwerethe handling and 
holding of work 
(December, 1928, 
January and Febru: 
ary, 1929), avoiding 
distortion (March 
and April, 1929), 
measuring " instru: 
ments (May and July, 
1929), and optical 
aids (August, 1929). 


Ola 
Bill e 
Says _ . | 


| ALWAYS use the astor prom | 
| to drive a pierei meh) 
oe titan and sal 


Acheap way to patch broken 
sept ine anti ara Into 

vat a good way in to 
| dovetail the job. i 


Consult your neighbor on a 
dificult Joby. two heads are 
better than one. 


| When roughing east iron on 
thes,” planers, and borin 
aie te ound spot 
wenn ih @ coarse 
feed. 


Xour hit of toute and thie 
Biter check up on then now: 


Welding machinery atecl to 
high-speed atecl for use in 
Tong cutting ‘tools effects = 
substantial saving. 


Before starting to bore a 
tapered hole, make sure the 
tool is on the center. 


Girg med stinton 
saetia i aS anats 
batt 


a | 
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Drill Extension Has 
Unusual Strength 


drill extension shown below com- 
13 an unusual number of desirable 
characteristics. Held as rigidly as if it 
were solid, the drill is yet instantly re- 
movable, ‘The holder can be made to be 

twenty-five percent larger than the 
drill diameter, and the combination of the 
two will still have the full strength of a 
solid drill 

‘The extension is based upon the same 
broad principle that has for many years 
proved a success. with 6 drills, 
namely the interlocking end. ‘The tool 
steel shank A is reduced at B to a size 
from ,001 to .002 in. larger than the drill 
diameter, and has ‘the front end at C 
slabbed off to half the diameter. 

‘The rear end of the twist drill itself i 
halved in a similar way to interlock with 
the tongue thus f mn the shank, and 
the two parts are aligned and held together 
by asleeve D, which is firmly seated on the 
reduced portion of the extension shank, 

‘A small pin shown at £ serves merely 
to keep the drill from pulling out, and is 
readily removed by way of knockout holes 
F through the sleeve. Sleeve D may be 
made a light force fit on the extension 
shank, or the end near where it abuts 
against the shdulder on the shank may be 
sweated on, care being taken not to get 
any solder into the open portion where it 
‘would interfere with the joint, 

Tt should be noted that only the ex- 
treme end of the drill seats aguinst the 
end face of the extension and that the in- 
ternal corner at the base of the tongue is 
made with a radius to avoid hardeni 
strains, the straight edge on the dril 
tongue being slightly beveled off to make 
room. 

By this construction, neither sleeve D 
nor pin £ is subjected to any torsional 
stress, which falls only on the dovetailed 
ends of the drill and extension, As pin 


‘Twiat it with simply made extension which 
Tlde i rightly pet cam be quickly removed, 


ise merely to the slight strain of 
backing out, it should not be made larger 
than shown, The stress on the slee 
from the center, acting outward. It is, 
therefore, well to see to it that the piece 
from which the sleeve is made has no seam 
or “cold shut,” as in. that case it would 
be apt to burst. It is not necessary to 
make the sleeve from an alloy steel and 
to heat treat it, but, if this is done, its size 
may be reduced even more. 

Preparing the drill is a simple matter. 
‘The extension itself fe age to show 

formed just right, and 
itis, the drill is slipped in place and 
the pin hole drilled, using the hole in the 
tongue on the extension as a guide. 

‘Most drills ordinarily in use in the shop 
will be found soft at the extreme butt 
end. Should one be somewhat hard, the 
trouble can be overcome as a rule by 

ing a few drops of tine as a 
lubricant, or, if necessary, by drawing the 
temper of the tongue. 
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N their daily work, skilled 
mechanics are not always 
called upon to conform to limits of 

thousandths of an inch. However, 
even for their less exacting measure- 
ments, it is second nature for them to 

want tools of dependable accuracy. 


Their experience with Brown & Sharpe Tools 
has led them to turn to these tools as the final 
authority for accurate measurements. This feel- 
ing of reliability extends from the tools used in 
the less exacting work to those used where the 
finest precision measurements are required. 


Brown & Sharpe Stainless Steel Rules Nos. 350 

and 356 maintain the usual Brown & Sharpe 
standard of accuracy. They are rustproof and will 

not stain or discolor. Full descriptions of these 
rules, as well as over 2300 other tools, are con 
tained in our new Small Tool Catalog No. 31. 
Ask your hardware dealer for a copy or write 
direct to us for one. Dept. P.S., Brown & 

Sharpe Mfg.Co.,Providence,R.L,U.S.Ay 


BS 


“WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 
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make BRAKE | 
ADJUSTMENTS | 
onBENDIXandother 
mechanical types 
alsoLOCKHEED 
HYDRAULIC 
gti ier 


(Use Coupon) 


Shows the model of 
car, typeof brakes 
Src in natog each 
Wired in making eae 
Sdjustment oa the 
brakes of all popular 


ADJUSTMENTS 
COMMONLY MADE:— 
Mechanical Brakes 


Lock Nut 
‘3 Brake Rod e . EDW. 

greed, By EDWARD 

5. Bande 

Lockheed Hydraulic ‘ANY useful tools for the home 

6. Cam ‘workshop can be made from dull 

7. "Anchor Sead Or broken hack saw blades, ‘These 

‘8 Bands | blades are of fine tool steel and very hard: 


is necessary only to heat them to a dull 
‘and allow them to cool slowly, when 
the steel will be found soft enough to be 
filed and bent into various tools, which 
then may be hardened, tempered, and 
ground. For tweezers and saws, however, 
the steel remains just hard and springy 
enough after softening; in fact, no further 
hardening and tempering need be done 
except on cutting tools, 

There are two kinds of hack saw blades 


SET No. nes0. 


chante will ap- 
1" Open End 
and 4 Socket 

perrenches.” 
Forged. from 


Every “Superrench” is 
Guaranteed Against Breakage. 


J. H. WILLIAMS & CO. 
248 Valean Se Dafiaio, N.Y. 


Tense send me fre booklet na Drake Adjustments. 


Name 
Ades 

blowtorch or in a forge or stove . 
an — toadull red, so that they show Sie 
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Tools from Old Hack Saws 


SHOP Ocromen, 1929 


THATCHER 


red buf no more. Lay them on a brick to 
cool slowly, or, better still, thrust them 
under warm, dry wood or coal ashes and 
leave them for two oF three hours 
‘When the blades are soft, put them in a 
vise and use a fine file to remove the 
teeth, or grind the teeth off before soften- 
ing if you prefer. 
The tweezers D, Fig. 2, are made from 
two 10-in, hack saw biades, with a rivet 
igh the holes alrea the ends. 
Place the riveted pieces in a vise, cut off 
the free ends just above the holes in them, 
and file the ends to long, tapering points, 
Make the bends with fat-nosed pliers, 
‘Smooth up the edges with emery 
hand, # you apply 
aluminum paint, which prevent 
rusting and makes the tweeaers 
to find on the bench, 
Tweezers B are made from a 


‘Toole for shio model making and other delicate 
‘esiven, snws, small grooving cotter: palette knife: 


of the INSTITUTE OF STANDARDS. See pay 8. 
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Stanley Electric Tools 


oS) 


5 Important Points of 
Superiority of Stanley 
Electric Drills are: 


POWER—Motors of the highest quality 
are used. Plenty of reserve power. 


LIGHT WEIGHT—Specially designed 
aluminum alloy housing combines 
strength and rigidity with exceptionally 
light weight. 


COOL RUNNING—A «scientifically 
built ventilating system keeps the drill 
cool even under continuous operation. 


SMOOTH DESIGN — No bumps and 
hollows to collect dirt and grease. 
Straight line construction permits their 
use in corners and other places having 
minimum clearance. 


CHUCK—Furnished with three jaw type 
Chuck. Note convenient key holder in 
housing. 


Backed by the reputation of the com- 
pany that has been supplying you 


4 rl Duty $30.00 
No, YA" Heavy Duty” 40.00 


Ne Soe Hey Day $00 with the best tools for over 75 years. 
N Srndard Buty 3400 


Heavy Duy $800 aN Catalog S59 upon request. 
Sandued’ Bury 000 (S¥SREEF) ResSSS agen tog 


hed Buty 8500 — THE STANLEY RULE & LEVEL PLANT 
fg $86 Bench Grinder New Britain, Conn, 
Drill Stand, Attachments, eto 


STAN LEY TOOLS 


The Choice of Most Mechanics 
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single 10-in. blade, which is softened and 
then heated again in the center so that 
the two ends may be bent. 

‘Tweezers E are useful for picking up 
small objects. The blades are filed down, 
as shown, to the holes, and the rounded 
ends squared off. 

‘Two short pieces of blade are riveted 
together to make tweezers F. ‘The ends 
are left blunt and domed out from the 
inside with a center punch over a block of 
end-grain wood. ‘These are for picking up 
ball bearings, silver balls in jewelry mak 


The nail-holding, nail plac- 


handiest tool you've ever 
tued. Te tsa valuable addi] ing, or other small round objects, Tweez- 
tion to your present collec| ers C, with in-bent square ends, will be 


found useful in pulling. 
ent aman Calipers G and dividers A are the re- 
Here's whys maining tools of Fig. 2. ‘The blades of the 


attows oo dividers are given a trough shape by 
1 Nutotting erica i ugh shape 


' ing a vise to. about three-quarters 

Price 2. Rey ac for nail | the with of the blade, laying the blade 

(1th hammer), Brearous porns” "| Jengthvise over the opening, and bam- 

oor meting it with a cros-peen bammer or 4 

$1.50 Bjece of hardwood cut like blunt cold 
his. 

ato ‘The cutting tools shown in Fig. 3, while 

Mision not intended to replace regular ‘wood: 


working tools, will be found advantageous. 
in building ship models, wood carving, 
‘making linoleum patterns for block print- 
ing, and delicate work of many Kinds. 


9 Beer Blac ted Pala Ft 
irripeeeiggeantons MPUME knife blades A and 2 are made 
Re aeteethatsetcd [toma unsottened hack. sae blades 

10, Now tine geod, Chenc| Grind off the teeth and shape the ends; 
Hiemamee poina hes been “=-) then, as a preliminary to tempering the 
Siectatsiss Thane’ sick] steel, grind one side bright or polish it 
all wp to the Cheney high! with emery cloth. Heat a flat iron bar 
ae red hot. Pick up a knife blade with tongs 

of pliers at the handle end or tang and 

rub the blade over the hot iron ntl the 
ished surface tums a very light brown 

Tre its er length. At once plunge it 

ito water to cool. ‘The blade 


! these tools. Drill a row of very small 

holes across the end of the handle, grip 
the tool or blade in an iton vise, and drive 
the handle on it. 

‘When grinding thin tools be careful not 
to draw the temper. If you use an emery 
wheel, keep the work cool by dipping it 
Frequently in water. An old-fashioned 
srindstone with water is really best for 
this kind of work. 

‘The palette knife N is made in the same 
way except that itis ground thin toward 


the point to make it springy. It is soft- 
ened to a dull straw color as just de- 
scribed. The short saw J does not require 
tempering. Left soft, it is about the 
Raines of mast sims fr ond. ‘The 
saw 0 is made similarly except 
that the back is ground o filed to a taper 
towards the point. These saws may be 
filed and set when they become dull. 

For the back saw Z the blade is left 
hard, if its to be used for metal. It isa 6- 
in. length of blade with a back of sheet 
fron or soft steel about 3 in. thick. 

A piece of steel strap used 
fon packing cases will serve 
for the back. Scribe a line 
down the center of each 
side, place it in the vise, and 
head the. see avert 8 

itangle along the center 
line, Move the strip along 
and bend the remainder. 
‘Then repeat the process, 
bending the whole length 
over at a right angle. 


‘AY it on a flat anvil and 
bend to a trough shape 


by hammering slong thew 
per edge. Insert the blade 
‘and. squeeze the back hard 


against it in the vise, The 


4 Teo opera ole for cutting fe groves to represent back, being left 2 in, longer 
ing Cheney NAILER isthe, {SE jlusrevstier divans ship ncaa and vaniar se, than’ the blade, forms the 


tang. 

ACM is shown & tool for making slight 
grooves to represent the planking on the 
hulls of ship models. It may be made 
from either a hack saw blade of a ten-cent 
kitchen knife. Tn the first case, use the 
rounded end of the blade, grind the sides 
to the desired thickness, Soften the blade 


cu ACK BADE 
SUoe sounatn ano = 
Seite Feet cn 5 
Ferm rico 
RE a 


ig. §._Bither an old hack saw blade ofa com- 
fom paring file can be tned for the tool 


by heating, then file in several more tecth 
until they extend up on the curve of the 
rounded end. Then use a fine flat file to 
dull the points of all the teeth at this 
end slightly (see Fig. 5). 

‘To use the tool, planking lines are first 
drawn on the wood, then the tool is 
moved back and forth with a light pres- 
sureasin Fig. 4. For straight lines a ruler 
may be used to guide the tool. 

‘The blade shown at P, Fig. 3, is used as 
a scraper. 


publication, Mr. Thateher will tell how 
to make excellent little wood carving 
tools from old hack saw blades. 


Mecnasics sometimes have, troubleie 
{trying to drill spring stock, especially i 
itis of good quality, even if they attempt 
toanneal it first, A’simple expedient is to 
make die by drilling a hole of the desired 
size in a piece of soft steel and to use a 
steel bal (from a bearing) as punch, An 
arbor press or bench vise will push the 
bball through the stock and leave a perfect 
hole—A. E. Bonce. 
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Widen the 
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Circle ... 


Let the people 


in the rear seats 


room with the Western Electric Public 

‘Address System, and you enable the entire gath- 
ting to hear the speakers with equal ease. 

‘This product of the telephone amplifies sound 

| and distributes iro all sections of acrowd, indoor 

| ef outdoor, and to any number of rooms desired 

More and more hotels are turning to the 

Public Address System as a means for making 

their meeting rooms more popular. It is more- 

over a medium of economy because it permits 


Four 4 convention hall or large dining 


Atnes leven 


oan ae 


a single orchestra to play at the same time in 
restaurant, grill, lobby, and everywhere else that 
loud speakers have been installed. 

‘The apparatus which thus “widens the hear- 
ing circle” is made with all the skill and care 
which have so long characterized the manufac- 
ture of telephones and communications appara- 
tus by Western Electric. It is clear toned, faithful 
in reproduction, dependable, modern. It has a 
wide variety of uses and is made in sizes to fit 
every need. 


Western Electric 


PUBLIC ADDRESS SYSTEMS 


DISTRIBUTED BY GRAYBAR ELECTRIC COMPANY: OFFICES IN 72 PRINCIPAL CITIES 


Healing by mea. ser 
Mele Pie adds 
‘Sito in bial, 


One of many. nee 
she of Pable Addrar t 
‘oioom, 


‘he. 
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PORTER’S 


BOLT CLIPPERS 
NUT SPLITTERS 
SHEAR CUTTERS 
CHAIN CUTTERS 
Tools that multiply 
man-power and make 
every precious minute 


and pay for themselves 
over and over again. 
Such are Porter Cut- 


wires. They are port- 
ble, with every 
itage that term im- 
ies over stationary 
bench and power tools. 
And they are standard 
modern equipment in 
busy shops where 
lost motion" has been 
found. 
Send for tttertrated 
Dooktet deserting 


Porter Toots thelr 
‘uses and economies. 


|. K. Porter, Inc. 


ters Capacity ue 
to Kuinch bolt. 
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, Bares Old 
) Kerosene Lamps 


Graceful old “parle” oi i, 


imps ‘can be romverted 
fcanly into valuable’ and 
Stetecve’ tabte tome 


‘N CONVERTING oil lamps into elec 
tric lights, the main problem is to 
find a satisfactory way to support 

the cluster and stem which elevates the 

bulbs and holds the new shade. 
As explained in a. preceding article, 
Wiring a Vase for Lights, 

page 112), 

completely wired assembly to be screwed 

into the opening of the lamp. Such an 

assembly is satisfactory if only one bulb is 
desired, as when the old glass shade is to 
be used. This article, however, will de- 
scribe two methods that provide a sup. 
pot for a new shade of any type pre 

‘Special tools needed are - and 4-in, 
twist drills, and a }¢-in, pipe tap and tap, 
wrench, which perhaps can be borrowed. 

The materials required are a brass spun 

plate Tamang thread pipe 

from 1 a VG-in. socket cap, 

a twollight cluster and stem, two stand 

ard pull-type sockets with !y-in. 

threaded caps, a in. 

hard rubber bushing, a 

in, Tock nut, an at 

tachment plug, and the 
necessary silk’ parallel 
cord. 


FTER lifting out 
the ol tanky see if 
ihere isan opening in 
the center of the lamp 
extending from the 
bottom of the well 
town to the bottom ot 
the base. This will be 
the cas if a removable 
fod holds the sections 
together. "Assuming es 
tH thre ia sch me 
sage and that none 

fan be made, the frst 
tmethod (Fige Vand 3) 
the practical solu 
on. All the work is 

tlope on the tank 
it the spun plate 
‘ver the top 


ee as 


Then cut the 
running thread pipe in 
a vise with a fine-tooth 
hack saw so as to allow 


(One standard type of oil amp can be Btted with aclster and stem 
‘own in Figa Tand 2 and the other chef variety au in Figh 3 t0 


By Harovp P. Strann 


a projection of 14 in. above the plate for 
fastening the stem and a sufficient pro- 
jection below the tank for a socket cap 
to be screwed on. If the cap does not en 
tirely fill the hole in the air shaft, use a 
Jange washer and a ¥§-in, lock nut,’ Screw 
the assembly together firmly. 

Drill a 3¢-in, hole in the bottom of the 
tank and a tein, hole directly over it in 
the top. With a ¥¢-in. pipe-thread tap, 
cut some threads in the upper hole and 
screw in the ¢-in. hard rubber bushing 
Now pass the cord through and make the 
connections as shown in Fig. 2. Be sure 
to solder and tape the two joints care- 
fully and press them down in the cluster 
body. Attach the sockets in the usual 
manner and connect an attachment plug 
at the end of the cord, 

The second method (Figs. 3 to. 5) is 
used when a }4-in. pipe can be carried all 
the way down to the bottom of the lamp, 
Cut off the pipe, leaving enough at the 
top to project over the spun plate and 
enough at the bottom for a washer and 
ut, as shown in Fig. 4, Be careful to 
ream the burr from the inside of the pipe 
after cutting it off 

The cluster is screwed on, and the cord 
is passed up the pipe and connected as in 
t method. ‘The lower end of the 
usually arsed out through one of 
the open holes or ornamental filigree 
‘ork in the base, but, it none exists, a 
iin. hole is drilled where desired, tapped 
with a Yin. pipe tap, and fitted with a 
composition or rubber bushing. 


5 al 


pte 3 Vet ek 


the fi 
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TRIAD INSURANCE. 


oko 


Tube insurance—a radically new TRIAD idea! An actual 
printed certificate guaranteeing a minimum of six months’ 
satisfactory service—or a proper adjustment made—with 
every TRIAD tube. Now—for the first time the tube pur~ 
chaser can be absolutely sure of quality before he buys! 


So many qual- 
ims made 
“Ask for the so few lived up to! 
tube'in the 3% = TRYAD you're survof qu 
yellow even before you buy. TRIAD qual- 
gular box. ity is definitely proved by the yery fact 


that an actual insurance certificate ac- 
As 


companies every TRIAD tube—guarantee- 
© This seal am an advertinement in POPULAR SCIENCE MONTHLY signin the approval ofthe INSTITUTE OF STANDARDS. See page 8 


ing a minimum of six months’ perfect 
service or a satisfactory adjustment is made 
to the user. There’s protection for you— 
protection that is built on_quality. Pro- 
tection that has won for TRIAD a tremen- 
dous nation-wide populari 
Speak to your dealer today—ask him for 
a demonstration of TRIAD tone quality—or 
make the demonstration with your own 
set at home. Once heard, TRIAD always 
has the preference. We ask that you try 
TRIAD—once—we know you will use only 
‘TRIAD afterward! 
TRIAD MANUFACTURING CO., Inc. 


‘rind Building Blackstone, Middle and Fountain Stu, 
PAWTUCKET, R. L 


TRIADORS 
every FRIDAY 


WJZ and asso- 
ciated NBC sta- 


The Toughest Critic 
In The World 


Out in the oil 
fields a pipe 
wrench has got 
to be better 
than “good 
enough.” Oil 
men demand 
the utmost in 
safety and 
stre 


That is why it 
means some- 
thing that 
TRIMO is the 
favorite wrench 
of the oil man. 
He’s the tough- 
est critic in the 
world. 


You can get the 
same safety and 
which the oil man de- 
mands by sticking to 
TRIMO — the all steel 
pipe wrench. 


TRIMONT MFG. CO.,Inc. 
Roxbury (Boston), Mass, 


TRiMo 


Pipe Wrench 
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Decorating with Kalsomine 


Grino 2S kae. 


VANDERWALKER 


By F. 


simple and inexpensive 
finish as itis, so as to gain uncom 
| monly decorative effects. It should 
be remembered, however, that most 
of these decorative wall finishes can 
be carried out in a more permanent 
form by using either prepared flat 
all paints or white lead and flatting 
| oil tinted to sui 
mottled wall finish is illustrated 
in Fig. 1, ‘Three colors of kalsomine 
‘were applied at one operation and all 
Dlended together. The wall was sized 
as usual with a weak solution of glue 
and water—about 1 Ib, of glue to 1 
‘gal. of water. When this had dried, 
pots of kalsomine colors were mixed 
| up and a brush provided for each; 
they were ivory, a light, bluish gray, 
and a light, dull red. 
‘A starting was made at the top of 
| nd a stretch about 1 yd. square 
coated in, patches of each of the three 
colors being daubed on the wall. Then 
while the colors were wet, they were 
quickly stippled with a wad of news- 
Paper; that is, the newspaper was 


by brushing one’of them on as in any 
ordinary kalsomine job and stippling the 
‘other with a sponge, ‘The second color is, 
first brushed on a board and then picked 
up on the sponge. 

‘A different pattern is shown in Fig. 2, 
‘This was made black on white to insure 
a clear photograph of course, in- 
finitely more interesting’ when done in 
tow contrasting colors or two shades of 

the same color, 

The wall is first 
coated with a ground 
color kalsomine and 
allowed to dry. Then 
the second color is 
mixed as the first, 
and a brushful at @ 
time is spread out on 
a board. A double 
sheet of newspaper 
is crumpled up into a 
roll and is pressed 


j 


crumpled into a ball 
about the size of a 
large sponge and the 
weet colors were patted 
with it to blend them 
together. ‘The news: 
paper wad vas turned 
Frequently in the hand to bring new 
creases and patterns into contact 
with the surface, and only enough 
Stippling was done with it to make 
am attractive pattern. 

"Then another space 1 yd. square 
was done in the same way. This 
procedure was repeated until the 
wall was completed, the work being 
Carviedon from the top to the bottom 
of the wall and from left to right. 

‘The ceiling in a room finished in 
this way may be a plain color—one 
of the colors used on the wall—or it 
may be in a two-tone effect pro- 
duced from two of the wall colors 


producing «spattered finish, the handle of 
‘pri jarred smartly seainat stick. 


Fig 3, to 
bis 
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<<< PREPARE 


YOUR CAR FOR: 


WINTER DRIVING 


AN OUNCE OF PREVENTION NOW, WILL PREVENT 
A POUND OF TROUBLE WHEN WINTER COMES 


AFTER a summer's use every car 

should have some simple, in- 
expensive service to get it ready 
for cold weather. 

‘There should be a fresh supply 
of winter-grade oil in the crank- 
case, transmission and differential. 
Spark plugs, ignition cables and 
battery should be at their best. 
See’ that the cooling system is 
clean and tight, then give your car 
the perfect protection of Ever- 
eady Prestone. One supply pro- 
tects the car all winter. 

Any garage will flush out the 


Y 


KK KKK KKK KK KKK KKK 


cooling system, examine it for 
leaks, tighten up hose connections 
or pump glands—look over the 
complete system for a small fee. 
The earlier the better, for Ever- 
eady Prestone is unaffected by 
warm weather. One supply of this 
perfect anti-freeze will last all 
winter. 

Eveready Prestone is the anti- 
freeze used by Commander Byrd, 
by the U. S. Navy and U.S. Army 
air forces. It is approved by auto- 
mobile manufacturers and pos- 
ssesses all the properties which the 


Eveready Prestone does not contain any 
‘alcohol or Flvcerin, 


POINTS OF 
SUPERLORITY 


1, Gives complete protection, 2. 
Does not boil off. 3. Positively will 


not damage cooling system. 4. Will 
not heat up a motor. 5. Circulates 
freely at the lowest operating tem- 
peratures. 6. Will not affect paint, 
varnigh or lacquer finishes. 7, Non- 
inflammable. 8 Odorless. 9. Eco- 
nomical—one filing lasts all winter. 

Thoroughly tented 

@® and 100%; approved 

by’ the “American 

Automobile Asso~ 

ciation 

FOR PREPARATION OF THE 

PERFECT ANTI-FREEZE 
National Bureau of Standards has 
declared essential for an anti- 
freeze. 

Eveready Prestone contains no 
alcohol and no glycerine—and is 
a pure, undiluted product. 

Be ready before cold weather 
can harm your car. Have the cool- 
ing system of your car serviced 
and get a supply of Eveready 
Prestone today. 

NATIONAL CARBONCO.,INC. 
General Offices: New York, N. Y. 
Unit of nd Carbon 

Corbide Gorvertion 


si 


Ownership! 


You're proud to pos 
PEXTO tools. Built by 
manufacturer with 110 years’ 
experience . . . who knows 
how! They'll be just as good 
tomorrow and for years as 
they are today. That's why 
“It Pays to Say Pexto’ 


It's a comp ete line, too... 
just about everything that 
you'll ever need. We'd like 
to send you booklet ‘'S", and 
then the next time you're in 
a hardware store, ask the 
man at the tool counter to 


show you PEXTO. You'll find 
worth while 
Hammers Screw Drivers Snips 
Wrenches Pliers Squares 
Chiveta Pruning Shears Braces 


“It Pays to Say Pesto” 


Tue PECK, STOW & WILCOX Co 
Southington, Conn., U. S. A. 
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Into the color on the board. The roll then 
is used to roll the color on the wall to 
form a decorative pattern. 

One, two, or more colors may be 
applied in this manner. The ground color 
may be very light with dark overcolors, 
or the ground color may be a dark shade, 
upon which light tints are applied with 
the paper wad. 

‘To produce a radically different pat- 
tem, the second and third colors may be 


spattered on in- 
Stead of being ap- 
plied with asponge 
Or newspaper wad. 
The ground color 
may be light or 
dark, and should 


used forthe ground ‘cannot "be. con- 
{or modern decora~ trolled sufficiently 
tions, because on 19 keep the tim 
it the most bal Mig. Cane den stenced on « bedroom clean. “The papers 
de ee ee | TESS RSETE EE iy be ancl on 
| greens, and y to the wood trim 
[ire do not appear too loud or gaudy. with glue, adhesive tape, or. library 
"The overcolors are mixed as usual, paste, or may be held in place with 


Then a 4in. flat wall brush or, better 
yet, 4 Dutch kalsomine brush is dipped 
into one color and wiped out on the side 
of the pot. Take a heavy stick about 2ft. 
Jong, Bold it about 1 ft. from the wall to 
be spattered, and hit the metal binding 
of the brusk—the handle—on the stick 
to jar the kalsomine color out in minute 
round spatters (Fig. 3). Try this on some 
‘old wall board or newspaper first to get 
the hang of it. 

‘You need but little color in the brush. 
By holding the brush at various angles, 
you can control the direction of the 
spatters. 

‘Many color combinations are possible 


Embroidery Hoop Improves Sandpaper Disk 


Wire st ane el a 
broidery hoop of the kind having a 
spring to keep it taut, you can make a 


Eves marches Disk 
SP SANDPAPER 


in this finish. A safe method is to apply a 
light or dark ground color and then spat- 
ter it with two or three shades or tints of 
the same color which are a few degrees 
lighter or darker. A single contrasting 
color may be added to give life, if desired. 
For instance, an ivory ground color 
spattered with cream and tan is interest 
ing, but a contrasting color such as dull 
red, blue, black, or green may be added. 
Gold or silver bronze mixed with glue 
and water or with 

one of the 
bronzing liquids 
are also used in 


Tt is essential 
to cover up with 
newspapers or 
cloth any wood 
trim, such as door 

‘and base- 
and. the 
floor, while doing 
such’ a job, be 
cause the spatters 


‘Stencil designs can be used effectively 
in connection with mottled and blended 
kalsomine finishes on walls, Suitable de: 
signs may ‘on top of the groun 
Coat of color and then the second of other 
top coats applied right over the designs 
{in order to subdue their contrast. Figure 
4 shows the use of a simple stencil motif 
of a candle in a bedroom finish, Tt was 
placed at random, not at regularintervals, 


Mr. Yanderwalker, whois one of the 
leading “suthorities’ inthe. paint 

trade told rst, apply ‘al colot 
Tay and iw to cbtaier various apple 
‘Meets, om page 102 of the June tenue. 


practical and convenient disk sander for 
se on a small lathe or an electrical home 
workshop. 

After buying the hoop at a ten-cent 
store or a department store, screw a 
Mock of wood about {o.com 

te and turn it to a diameter slightl 
larger than the inside of the metal ae 
Cut the sandpaper about 2 in. larger in 
diameter and notch each piece as shown 
30 that the edges can be bent over and 
fastened to the wooden disk by means of 
the embroidery hoop. Although not ab- 
solutely essential, felt or soft leather 
be glued to the face of the wooden 
to make it softer. 

‘This type of disk sander has two ad- 
vantages; the entire surface is free for 
sanding, and the sandpaper can be quickly 
changed from coarse to fine asthe 
work progresses or whenever desired. 
Furthermore, the work required to make 
the sander is trifling, and the cost for ma- 
terials amounts to litle —A. E, McCats. | 
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Day -fFan 
Divers tp 


HE tone of Day-Fan Radio is dis- 
tinctively different, simply because 
this set delivers broadcast sound truth- 
fully, as never before. This is not acci- 
dental. Ie is the result of a well-consid- 
ered decision by Day-Fan engineers. It 
is one of the fine achievements of sound, 
scientific development in the laboratory. 
All frequencies are recreated in the 
audio-amplification system of the Day- 
Fan, just as they are originally created 
before the microphone. No attempt to 
“improve” upon the original by over- 
emphasis of low tones. Instead, the true 
richness and resonance of the broadcast 
and a new brilliance produced by 
y clear presentation of high notes. 


Enjoy too the rerponsiveness of Day-Fan 
Radio . . . due to its sensitiveness and 
splendid volume amplification. It search- 


Day-Fan employs 


0 45 tobe in push 
Day-Fan Radio was pall ia'the power out 

developed with a i age for wonder 

sound," provel. design [at "waine withoor 

imac nit se with (Left) Model 72, less 
I perfected clecto-dy- ‘tubes $175.00 


hanic speaker is stand: 
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NATURAL TONE 


es out the stations. It responds instantly 
to volume adjustments, It responds to 
tuning with a fine selectivity that sepa- 
rates the programs in a new and highly 
satisfactory way. It will bring in what 
you want, in the way you want, beau- 
tifully true and free from hum and 
noise. 


Your name and address on the coupon 
below, mailed to us, will enable us to 
arrange a free demonstration for you. 
Don’t miss hearing the Day-Fan. 


je ard in each model Accurace matching 
Model 69, less tubes ofimpedines sapeby 
Ee tnooth How af fe: 
ieee taben $169.50 
Day-Fan Electric Co., 1710 Wisconsin Blvd. 
Dayton, Ohio: Please tell me where I can hear a demonstration of 
Name = D 
Ais RADIO 
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By 
J. G. PRATT 


LTHOUGH model yachting 
has become a national 
pastime and much has 

been published on both the build- 
ing and the sailing of miniature 
boats, little attention has been 
paid to casting keels, with the 
result that this work is generally 
turned over to a foundry. 
Yet the builder of a model 


—_ 


well built, 
powerful. 


yacht takes greater pride in 
his work if he makes everything, 
{including the keel, with his 
own hands. 
‘The 14-Ib. keel for the S2-in, 
nin theaccompanying 
was made by 
| ‘any beginner can follow 
successfully, 

Fashion a pattern of the keel 
of white pine as shown at 
B in the drawing. One with 
& straight side is easier to make and has 
been recently pronounced more efficient 
than the bulb shape. As lead weighs 
about twenty-six times as much as 


Drives or draws 


screws quickly and 
with little effort. 
The most useful 
tool you can have 


around. 
Drop in at your 
dealer’s and exam- 


ine these screw 
drivers---if he does 
not handle them let 
us know. © 


If you love fine 
tools write for 
@ copy of our 
Tool Hand- 
book---it’s free 
for the asking. Sci "ne on tod tn thin ee. 


Casting Model Yacht Keels 


Pouring the led keel of « large racing yacht model, 
‘The mold imide the wooden bex is made of plaster, 


pine, you can estimate what the weight 
tn lead will be. 

Float your boat in a tub and pile in 
1.tb. bags of sand to find where the weight 
should be to give it the proper trim— 
that is, with $4 in, more freeboard at 
the bow than at the stern. ‘Then build 
up or shave down the pattern accordingly, 
and sandpaper the wood. If there is 
any taper up and down, the keel should 
be thinner toward the bottom, 

Screw together 34-in, or thicker boards 
to form a strong box large enough to 
house the wooden keel and leave at least 
¥% in. in all directions (except at the top), 
25 in the diagram marked. 4, With 
the box upside down, remove the bottom 
and insert the pattern as at B. Coat the 


‘The plaster mold, which has been 


GOODELL-PRATT 


ey ten 
4 


‘ut open longitidinally to show 


sides of the wood with 


COMPANY 


Greenfield, Mass. U.S. A. 


soft plaster of Paris; then 
pack the box full of plaster. 
Screw on the bottom and 
leave the box bottom up 


for an hour or more. 


GOODELL 
PRATT 


When the plaster is dry, 
remove the box top and 
withdraw the wooden keel. 

grip can be secured by 
srting a screw at each 


To save trouble in drilling 
holes for the bolts, sections 
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vvy 


Another 
Triumph 
of 
~ Alexander 


Senauke 


vv 


Rectifier) 
wont achieve: 


Silvertone 
All Electric 
Radio 


Complete with Tubes 


Deir and Ital FINALLY— 
‘Dynanicspaer | the TONE and BEAUTY that 


you have looked for so long 


Super-Electro Dyna 


Both Tubes and Sets Manu- 
factured under R.C.A. Patents 
and Guaranteed One Year 


Silvertone brings you performance such as you would expect to find 
only in higher-priced sets. 

> one Acclaimed as the greatest achievement of Alexander Senauke, 
30 Days E., noted radio authority. Proclaimed a masterpiece in cabinet 

| ald ba: Deborved Pavats design by Lorado Taft, world-famous sculptor and designer! 
i Yet the new Silvertone costs but $110—complete! Here is a new stand- 
ard of radio value. Think of it—$110 delivered and installed! Fully 
S] 1 @) equipped with guaranteed Silvectane Tidhes; super-clostro dynamic 
speaker, and phonograph pick-up jack! Both tubes and sets guaranteed 


ial 


CASH DEICE one year! Thirty-day trial. Convenient payments easily arranged. 
Slightly higher in nove sates Sce and hear the new Silvertone in your Sears-Rocbuck Retail Store. 
tue to tranaportaion charges If you do not live near one of our stores, you may order through the 


Sears-Rocbuck catalog, sent free upon request. 


Sears, Roebuck and Co. 


300 Retail Stores Everywhere for Everybody 
Mail Order Plents ot Chicago, Philadelphia, Minneapolis, Kansas City, Atlanta, Memphis, Los Angeles, Dallas, Seattle, Boston 
© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval af the INSTITUTE OF STANDARDS. See page &. 
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POPULAR SCIENCE HOME WORKSHOP 


At anew low price— 
FUEL OIL HEATING 


“A Williams Product”? 


FOR YOUR HOME 


Here is the greatest home heat. 
ingnewssince Williams perfected 
the first Oil-O-Matic more than a 


decade aj liams announces 
new OL-O-Matio Jomon at on 
unusually low price! 
Liab trs house nine rooms or 
ess? OiLO-Matic Juxton offers 
1 the comfort, convenience and 
althfulness of Williams oil 
heating which burns lower priced 


fuel oil as quietly and effi 
as does its, big brother, 
Matic Model J. 

‘This new fuel oil burner is built 
and backed by Williams—whose 
pyle thas ey ache aor 

far than any other (ore 
than 90,000 honseholders will 
tell you Oil-O-Matic heating is 
the greatest home convenience. 

Get the facts now—mail the 
coupon today, 


“Hits of the Air” 


Williams Oil-O-Matics—Twesday Nights, WIZ, WGN and associated 
[NBC stations, 10:10:30 Eastern Daylight Time. Williams Oil-O-Matics 
‘Friday Nights, WGN, Chicago, 8:30:00 Central Daylight Time. 


WILLIAMS 


JLO-MATI 


HEATING 
JUNIOR © 


WILLIAMS OIL-O-MATIC HEATING CORPORATION 
BLOOMINGTON, ILLINOIS 


FREE 


Plas sn mal the nto thi mew ow pote OU-0- Mae Ji. Tell me 
MrT eat acid teweg in nm by pong oy afew ano 


| ‘Witens08.0 Mace Hing Corprninn 


HOME x 
HEATING plied - 
FACTS iam Svaireorea 
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of 3¢-in, metal curtain rods or other tubes 
can be used as indicated at C. Get 
the exact positions by placing the wooden 
pattern on the boat and marking both 
where the bolts should go and their 
oper angle. The tubes are sunk 34 in. 
in the bottom of the plaster mold and 
are projected through the box top. 
Care should be exercised in centering 

yem accurately 

‘The top is so placed that 13¢ in, of the 


% ~] 


at le of about 30°, Melt sufficient 
iead to ail 


Il the mold at one pouring if 
possible; otherwise do the pouring in 
two or more operations, as in the case 
of the Keel ilustrated, ‘The sections 
weld themselves together, and a soldering 
fron will smooth out all trace of the cre- 
vice. In smoothing the keel, use a small 
iron lane and sandpaper. 
| Up to about 14 Ib,, it is satisfactory 
to bolt the lead permanently to the 

ip’s keel, as indicated at, D, and 

‘waterproof the bolt holes with ‘white 
lead putty. For a heavier keel, however, 
it is) more convenient to have tubes 
‘or “wells”? from keel to deck, as at 
so, that the bolts go clear through the 
ship. ‘The keel then can be easily de- 
tached at the deck to lessen the strain 
‘on the hull when being carried. 

In the latter case the handle or lift 
should be fitted on the underside of 
the deck, crossing the cockpit, 


‘Sten9N SHOWING HANDLE FITTED OH 
‘acest OF ee At eaSs Hafen Srcninc 

“Two ways to St Kees and thandies to yachts, 
Soe for small and the other for large model, 
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mI 
a 
| 


WORKACE Clectric. 


Recognized everywhere as the standard outfit for home and commercial use! 


The most complete all-electric wood- 
working shop made. It’s guaranteed for Low Price 


includes 
all this: 


one year aj 


inst defective p 
for only $9 down. 
2 toe suinnmens me ome ST) ace is fast, accurate, powerful and easy 

to work with; can be made to pay for 
itself either as a hobby or as commercial 


ean have 


woodworking equipment. Nothing liki 
sold or advertised. Send for complete il- 
lustrated description of the Woodworker 
and other portable machines. 


J. D. WALLACE & COMPANY 


Soa Manat SMA. EASY 


Consult telephonesirectors orbranchaddrenserinothercities "TERMS 


$9 down 
$9 per month 


iene ee B75 


MAIL THIS COUPON 
 iapnilagiahciniammen tiem tne ase aaa | 


J.D. Wartace & Company, ' 
‘Wilcox St. and California Avenue, | 
Chicago, Iinois 


{rant to know all about the WorkaeeEectrg 


All a 
hand Sen) (eal Ste) Siaper) Chianery 
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A Work Bench..you can 


easily make yourself 


LePage’s Complete Plans 
and Instructions Show You How 
What you hare long wasted for 
Jon toes oot chan opal woe 
Xeric fo nh abe 
prin pat egg 


maine 


sre thoroughly practical, 


To make the Work Bench as shown 
in the Tutration. order LePagw's 


SSity mate this ential, eaatan: J) Phan Now 24 at 10 canta 
Taltench wah the belpof LePage Lonkover the contents of LaPugvs 
Sepiyatep priate directions and oka the Jo Plane avalain at 
vps dension drwwinga- it shown in the clue. at the lee 
12" excelet tntrdaction tothe The price of the book bn 10 cont 
leven ether projects you can tak The Job Plana are 10 cots each a 


‘rth LePage's Jou. Placa and 20 
ther peaecta with LaPage’s Third 
Home Work Shop Bon 


the Book 


LePage's Third Home Expert Instruction 


trate direction, dinesion done 
Work Shop Hook, only You have exoert inatrecton to fag or fulaim pater, aod a 
Weents, Shows How to fille row. The designs dimension photngrash of th fished 


Make These 20 Projects 


‘ep directions and the actual fer 
ture iat were made by Wain W. 


Cape Cod Chest Drawers, Kien, Textractae in Woodworking 

Alexandria Nest of Tables, Central Commercial and. Mansal Simply se the coupon tutow, send 
Old Salem Ship's Cupboard, Training High. Behool, Newark. ing it ot with 10 canta co oF 
Plymouth Builttn Chins New Jerey. His experience at an sad we wil at once send 
lnet, Lady Washington expert gives ammarance that ach you a copy of this Intex LaPaer's 
Sewing Cabinet, Set-Beck  Seoject “and the dinections for Book. portage paid 


Book Shelves, Nodere 
Deak, Modernatc ‘Fable 
Modernatic Polding Seren, 
Modersatie Fire Boren, 
Chote and Checkers Table. 
Srioking Table, Caned Side 
(Chair. China or Rook Cab 
‘et, Book Trough and Mag 
Seine Stand, Magasine Car. 


Job Plans 10 cents Each. Order by 
Number as Indicated in Coupon 
cee ree 


hone Cabinet 


234 Maca! Training Wark 
Bench 


Her. Vanity Case, Book Sooking and Reading 25 Home Worker's Toot 
Stand, Fersery Stand abd Cnet ban 
Folding Sewiag Seven 20 Colonial 2% Spanish Caieon 

21 Tea Wagon Vauity Tobie 


LaPaca’s Caare Lance 
16 Beet Ave. Gloaceter. Mass, 


Gentlemen: Eatoue pears Sd 1Ocent (cnn a stare) 
giraroeet foc LePage Sew Third Howe Wark Sop 
Both! "Please wads copy of tas book 


‘Soret 
Cay 
Please alto and the fitowing Jos Plans | 


[edicts by pares tm 
Goreaah ot which T encom an aditional 10 


Mail This 
Coupon 


iE AGE’S 
GLUE 


HANDIEST TOOL IN YOUR WORK SHOP 


POPULAR SCIENCE HOME WORKSHOP 
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nts for Your 


Home Workshop 


Bluepr 


ASSIST. you in your hone wei, 
TRomoue Scent Morente ofr arts 
bles tain wore de 
Sumber of wetted project Each ijt 
in be btaned floras nt ith tc eceplon 
of cata danas tht severe bs tvs 
Shes of cpt and scoring Sor 
Sepia eatied teow. The Des es 
aaisy nin 


Sal Fourth Avenue, New York 
Send me the Murprinl, or bueprnte, I hove 
sndartined bee, for hich F incl, 
‘tls wna 
Airplane Medea 
Bive-ot. 


Five Te (battery 
Rive'Tube Details 
Elecite 


ae 
Book Trough 
Table 


ar Tube (battery 


Price 35 cemts-ach except where otherwise noted 


*°pleane print name and sires very clearly) 


. 
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With EVEREADY 


RAYTHEON 4-PILLAR 
Tubes, you can get the MOST 


from your present radio receiver 


PEOPLE in all parts of the Eveready Raytheons are built types. At your dealer's. He 


country are telling of the 
greater power, increased di 
tance, improved tone,and quick 
action of these remarkable 
new tubes. The reason is that 


the exclusive, patented Eveready 
Raytheon 4 Pilar constraction. ‘Mote the 
suurdy four-cornered glass stem, the four 
eave wire supports, andthe Bracing by 
aria mica shect at the top 


stronger—immune to the 
bumps and jolts of shipment 
and handling. They come to 
you in as perfect condition as 
when they leave our laboratory 
test room. 

The Eveready Raytheon 4- 
Pillar construction is exclusive 
and patented. Examine the 
illustration at the bottom of 
this page. See how the cle- 
ments of this tube are anchored 
at eight points. 

‘This is of particular impor- 
‘tance in tubes of the 280 recti- 
fier and 224 screen-grid type 
which have heavier elements, 
and in tubes used for push-pull 
audio amplification, where uni- 
form characteristics are most 
essential. Eveready Raytheon 
4-Pillar Tubes come in all 


~ EVEREADY 
RAYTHEON 


Trademarks 


also has the famous B-H tube 
for “B” eliminator units. 


NATIONAL CARBON CO,, Inc. 
General Offices: New York, N. Y. 


sit of 
Union Carbide 


Eveready Raytheon Screen-Grid Tube, 


ERG Without Eveready Raytheon’ 

‘Duar construction, thir type of tabe 

elicate, Iiable to" severe damage 
shipment. 
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NEW T 


Heap your new Harley-Davidson 
“45” Twin up the longest hill you 
know-feel che thrill of surging pow- 
er that whisks you up and over. 


Swing out on the straightaway— 
feel the thrill of the lightning 
getaway and quiet speed that an- 
swer the throttle so eagerly. 


Speed over a rough stretch—feel 
the thrill of the cradle-like spring- 
ing and big 4-inch balloon tires that 
smooth all roads out for you. 

Hurry down to the nearest Harley- 
Davidson Dealer—look over the 
1930 model “45” Twin—then ride 
out and feel these thrills, and more! 
Ask about his Pay-As-You-Ride Plan. 


Mail the Coupon for Illustrated Literature. 


HARLEY-DAVIDSON 


POPULAR SCIENCE HOME WORKSHOP 


HRILLS ,. 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
‘and Money 


tarnish as readily as some of the other 
metals such as silver and brass, but to 
keep them in good condition, they should 
‘be frequently washed in hot, soapy water, 
light abrasive quality of whch is well 
ickel that has become dull—that is, 
similar fine scourers, These may be 
powdered pa cH which ice 
Frown as diatomaceous carth, afusoral 
‘earth, diatomite, and kieselguhr). The 
finer and softer the powder is, the less 
chance is there for destroying the plating 


or scratching the 
ial 
wp 
— 


surface, When the 
Pouring polit into 


rep ig. the 
only remedy 

Tt makes ab- 
solutely no differ. 
ence what kind of 
polish is used, 
whether in liquid, 
paste, or solid 
form. ‘The dry 
powder may be 
used if dusted on a moist but not wet 

jece of clean cloth. Rub thoroughly and 
‘dry with a clean rag, 

‘A more convenient liquid polish may be 
made by filling a bottle (of about 2 or 3 
‘ozs.) half full of the powdered abrasive 
and covering the powder with denatured 
alcobol. Shake the bottle and fill it with 
water. This polish must be shaken 
thoroughly before being used. 

A good but inflammable polish may be 
made by dissolving 1 oz. of paraflin in 7 
co, of gasoline and adding 2 oz, of abra- 
sive, such as F or FF pumice~a grade 
that is not too fine. This will not only 
lish the nickel or other metals but also 
ill provide a very thin protective cover- 
ing of paraffin. 

A solid cake is perhaps the most con- 
venient form for the polish. This may be 
most easily made by mixing thoroughly 
two parts of plaster of Paris with four 
parts of abrasive. After the dry powder 
has been mixed, add water to form a thin 
paste and pour into forms to dry and 
harden. To use this polish, moisten a 
rag, apply it to the cake to take off a 
Tittie, and then rub the metal. 

Acids cannot be recommended. ‘They 
do take off the worst of the tarnish and 
even corrosion, but usually the corrosion 
is back worse than ever in a short time. 
When the under metal has been exposed, 
renicke ‘all that can be done. 


plating is broken, 
tinal maids to harden, 
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aybody can make a lot 
of inbney right ae home, and. whats 
‘ore, have real fon doing ie 
yor how' ‘We frais omg 

work and give you this 
ment of giftorares without ext 


(COSTS NOTHING oe howto am Al die 
Se ier pou bn Se congo mt bor lly 
iatrnel en Hok ling show woes! plan 
due ha male 99 many women ineyelee 

lewis shown on tin page wihowt ex 
‘haem prt ey ad ign plas rma 
lag momy 2b D's mi ti oper 
Sc cop ao. Bok ad Plan we Fo 
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FREE of extra cost—Send coupon for de- 
tails of our amazing new plan. {t tells you 
how to get a big assortment of giftwares 
worth $63.10—24 separate articles—with- 
out a cent of extra cost. 


Men a Women Earsil0 to50 
aweek, painting these artistic 
objects at home this Easy Way 


A business of your own. $1010 $50.4 week 


cither spare time or full time, There is 00 
Your ows gifts for friends at wholesale 


Timie 00 the profits you can make. 


Enieer cece Sete le ens 
gg ee 
Bercaee tet bates Ti 


{quickly be yours” Whether man o¢ woman, 
You can learn the fascinating new 
Wea Sl Arectuber ight tay owelnone 

"You doa't have &® know how vo draw 
No experience required. We show you 
everything aod tell you the secret of Fire 
Side’ famous "Three Seep Method.” AI. ausorement, we show you evactly how t0 
Imostovernightyou ind yourelt decorating dispose of (tata profi. From thea on you 
enutfe, excisive, Pieside Creations, ca mate from $0 to soa week as many 
And the best thing is that you eaa work of out members do, 


FREE NAit £oUnON FOR IDEA. ROOK oN DECORATION 

HOW TO GET GIFTWARES WITHOUT EXTRA COST 
Wite or sed coupon at oace for your copy how you can start making money without 
of this valuable book. Teis ree Ietells yOu eving your home. Don't miss this oppor- 
tow wo become reside Member and gecall frie Ye noche toed gut You 
fate wotce artals out und th aoe) are noc obligated in any way by sending for 


hhow to get artist's outhe and this astorr. 
mene of gifewares with membership and the book, Mail the coupoa today. 


these thing. This ansres yous good pobt 
tod higlnart without eft Uretbent 

‘You's do any peddling orcaneaming: 
When you have decorated your fre gle 


FIRESIDE INDUSTRIES 
Dept. 51-P, Adrian, Michigan 
i. 


FIRESIDE INDUSTRIES 
Dept 1 


€ 


‘Adeian, Michigan. 


=f ae 


leet J 


(Gin Pte wi be) 


tid 
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For every 
sawing job in 
the home 
workshop 


‘ALF the satisfaction in 
operating a portable 
rig comes from using saws 
thathold sharp cutting edges 
“like Simonds Circular Saws, 
Exactly the same steel that’s 
used in Simonds Saws made 
forthelarge industrial plants, 
isused in SimondsSmallCir- 
cular Saws for all portable 
types of electric sawing out- 
fits. That's the big reason 
these saws cut faster 
and stay sharp longer. 
If your dealer can’t supply 
you we will gladly forward 
you any ofthe CircularSaws 
listed below upon receipt 
of listed price. 
‘When ordering state size 


of arbor hole. 
G inch $3.30 10 inch $5.60 
Binch 4.40 12 inch 7.00 


SIMONDS SAW AND STEEL CO. | 
FITCHBURG, MASS. 
“The Saw Makers" — Established 1832 
Branch Otices and Service Shops in Principal Caen 


SIMONDS 


SAWS rues KNIVES STEEL 


| ing it at will, which is often 


| must cut across the grain. 
Two types of cutters, made 
in a wide range of shapes and 
sizes, are. generally used on 
these machines. One of these 


Machine for Molding Edges 


Built at Relatively Low Cost, It Gives 
Homemade Furniture a Professional Look 


By W. Cuype Lawey 


[O DOUBT every home worker at 
‘one, time or another has viewed 
with certain envy the neatly molded 
curved edges that are a characteristic of 
tmny ne pies of fers. Suh a 
molding is comy tively easy to form 
there i is straight; but when it must be 
applied to curved edges, it gives a hard 
challenge to every workshop enthusiast. 
The ordinary’ ‘commercial type of 
shaper or former used for such 
work has one or more vertical 
Spindles extending above. a 
Smoothsurfaced table, The 
Spindle carries the former knife 
thd is driven by a fiction 
tmechaniamn that slows revers- 


necessary where the knife 


hhas four edges that cut while 
rotating in either direction. 
The other is a “soli 
and cuts only one way, but it 
requires less power and is used 
for all but the finest work. 
‘The amateur woodworker 
who already has a motorized 
shop and is accustomed to 
using woodworking machines 
can make this former at rela 
small cost and thus open 
for himself in a moderate way 
a field seldom touched by any 
but artisans with the best of equipment. 
Only a skilled woodworker should use the 
machine, however, because the exposed 
cutter revolves at high speed and is ex- 
ceedingly dangerous. The machine must 
be operated by a careful, cautious, and 
well-trained mechani 


N ORDINARY polishing head of 
‘ood quality carries the former knit 
The one used by the author cost four 
dollars. Get two very small compression 
grease cups with a tap to suit and remove 
the spindle, ream the oil holes to size, 
and tap out for the cups. A. postive 
means of lubrication is absolutely essential 
as the spindle must operate at high speed 
“Shot less than 3,000 revolutions. per 
minute for the best work 
Before buying a cutter, the worker 
should consider the kind of molding that 
will best serve the need. As a tule a 
Cutter of the form known to woodworkers 
as “O.G.” will be found to give the widest 
range of usefulness where but one is used. 
Raised and lowered on the spindle by 
means of washers, it may be alapted to 
rent thicknesses of stock if the need 


Guide pulleys, table, 
Sn spine. The tare 
‘be clei ed th 


arises. ‘The solid cutter is the least expen- 
sive, does good work, and in the size 
adapted to the 34-in, spindle of the pol- 
ishing head ordinarily will cost from seven 
to twelve dollars. It is made from high- 
speed steel and may be ground at any 
we without changing the shape. 

‘Two things must be made sure of when 
purchasing the cutter (which may be 
obtained without difficulty from any 

woodworkers’ tool 
works where these 
knives are made up): 
‘The thickness should 
not be greater than 


Shaping machine 
witha dada head 


34 in. or less than $4 in.—% in. is about 
right, ‘The lower diameter of the cutter 
should be 134 in. to make the proper 
shoulder on the lower edge of an “0.6.” 
innot be obtained 
ie or itis otherwise desired 
smaller, the collars may be filed 
to fit neatly by, ‘hitching the motor on 
after the head is in place, but use the 
‘utmost care in filing 

Put together the base and pedestal in 
a substantial manner with screws and glue 
as shown in the drawing marked Fig. 1 
Leave the piece on the belt side off for the 
time. An opening for the motor is cut in 
this piece, andthe space below the abel 
is left open so that the bolts may be 
tightened and loosened easil 

In mounting the polishing head, the 
inside collar on the spindle (the lower 
collar when the spindle is vertical) should 
extend 34 in. above the surface of the 
table as shown. While this dimension is 
arbitrary and may be more or less, an 
“0.G.” knife %in. thick cuts a symmet- 
rical molding on "ein. stock—which is 
the ordinary thickness of so-called 1-in. 
hardwood—when mounted in this way. 
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‘The small shelf illustrated on page 118 
shows the work done by a knife of this 
description and size. ‘The extension of the 
collar above the table is important, as in 
Practice the stock i held agnnst it when 
‘making the cut, thus enabling the oper- 

tor to keep control of the work at all 
times, It is possible to work in any circu- 
lar form the diameter of which is not less 
than the spindle collar. 


THE amnple support, under the, lower 
bearing is bored to fit the spindle and 
serves to steady the head while in opera- 
tion. Ream out the holes in the iron base 
and bore two others for small bolts, as 
screws are likely to work loose and cause 
trouble. No vibration of the head can be 
tolerated, 

In the drawing marked Fig. 2 is shown 
the ball bearing guide pulleys adapted 


— 


ASSEMBLED SIDE VIEW -FIG.1 


How the grinding head and motor are mounte 
{n't nent, wbatantally built wooden pedestal. 


from the bearing assemblies in two dis- 
carded roller skate wheels, ‘The wheels 
selected should be of the double ball-race 
type. Cut through the thread of the skate 
wheel with a hack saw and pry off the 
Fim, which will release the bearing assem- 
bly. ‘Turn the guide pulleys from tough 
hardwood. suck as maple. Bore. them 
(while still on the lathe faceplate) so that 
the cone races will fit snugly on both sides 
of each pulley. Cut the threaded shaft 
ut of the skate frame with the hack saw 
fand fit it snugly through a piece of wood 
of the form shown in one of the photo- 
graphs, Assemble the wheels on this 
Shaft, taking care to have the inside cone 
nuts tightened against the wood s0 as to 
hold the shaft securely. Lubricated with 
a little heavy oil, the pulleys will run 
silently and without vibration under a 
tight belt. 

‘Have the stock carefully sawed to the 
outline desired and the curves all per- 
feetly true, otherwise the molded edge 
will be wavy. By using fiber collars of 
different sizes, it is possible to make difi- 
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Screw-driver for Handymen 


AL\ 


Brewing on the hand, Inaame way trae 
‘nuts, And all at express speed! 


4 overhead reaches, an 18%- 
Screwsastver 


With « bit for small 
/ ‘another for medium screws, 

4 third for large screws it isthree 
different size screwdrivers. 

‘A fourth bit, with the**Yankec” 

Screw-holder places 


‘Attachment, 
‘and drives screws one-handed, 
im hard-to-get-at places, 


-Sh—— 


A Ath bit holds and drives 
screw-eyen, 
ht “Yankee” Drill 


for holes 1-16" to 11-64", 
with ‘chuck for 
the ‘are supplied for 


| _ With the spiral movement, the 
| daller reread —- 
cane 
Coustersink provided, fiting 
ce tee sacl cm sete 


Sockets for running wp ats, 
‘are made to Bt Into ths tool, 
ece20eee@ 
weber ek ee 
Yang, Cok og ett 
ete iy 


screw-driving 


andymen whe want a boring and err. drving 


acer Bit wl ies hs #5.45 Ane Hensfand ight Patera 
‘sYonkae™ Aitchmente od seperately. Your desler can spply yon 
FREE “YANKEE” TOOL BOOK 
“Tp Hatp You Mate Tatnewe wt ad bu i ction era 


‘Souponto NORTH BROS MPO. CO, PHILADELPHIA, UB: 


Name.. Address... 
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WHAT YOU DON'T SEE 


Tree Surgeon 


T YOU SEE: 

A skilled Davey 
tree surgeon, saw in 
hand, climbing a tree 
with surprising agility. 
Presently he will use 
that saw to remove 
dead branches— to 
save the life of the tree. 


WHAT YOU DON’T SEE: The 
thorough shop training in saw filing 
which the tree surgeon receives at 
the Davey Institute. The file he is 
using is a Nicholson Slim Taper, 
chosen because the Davey tree 
surgeons “have always found Nich- 
olson Files unusually satisfactory.” 


You can obtain Nicholson Files in 
shapesand sizes for alldemandsfrom. 
your hardware or millsupply dealer. 


NICHOLSON FILE Co. 
Providense, BolsU- 8: Ae 
SSSy 


NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 
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cult cuts in two or even three operations, 

Always have a firm hold of the stock 
before presenting it to the knife. Be sure 
that it is flat on the table and work 
slowly to prevent splintering or otherwise 
hhaggling the edge. ‘Take the utmost care 
to keep your fingers away from the cutter 
and be sure to roll up your sleeves before 
starting work. Allow no boys to operate 
the machine. 


mit 
ul) 
ballpoe Gace wines 


‘Ball bearing side pulleys made from parte 
{taken from wheels of diacarded roller slater, 


If you own a small bench saw, the 
special dado heads will generally fit the 
indle of the polishing head. If 
this is so, it will add materially to the 
versatility of the machine, “If no dado is 
available, a small grooving saw may be 
purchased for a nominal sum and will be 
‘useful for internal grooving and rabbeting. 
‘When either saw or dado is used, get a 
piece of 34-in, fiber, and if the dado is 4 in, 
In diameter and the groove i 
deep, cut the fiber to 334 in, 
bore a hole of such size that it will fit the 
spindle collar, as shown in one of the 
photographs. "Be sure that the fiber is a 
true circle, otherwise the cut will vary in | « 
depth. Hold the stock (as in mal 
curved top of a mirror frame, for instance, 
for where it is necessary to let panel work 
{nto a curved frame) against the fiber 
collar, and an internal groove will be cut 


in the work as neatly and accurately as 
ould be desired. By means of washers on 
the spindle proper the position of the 
groover can be changed to any height 
‘within the limits of the thread. 


Ir ax ordinary T-handle of the type 
furnished with many lathe chucks is re- 
placed with a handle made on the order 
of a crank, the operator can change iaws 
in half the time usually required. When 
a part is being chucked, the crank wrench 
‘an be operated reasonably well with one 
hand while the work is held with the 
other —R. M. Kocn. 
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General Utility Tamper 
lade of Concrete 


(ONCRETE can be used in making an 

inexpensive tamper for cement work 
wad odd jobs about the garden. All that 
is required is a tin can § or 6 in, in diam- 
eter, with the top removed. 

Drive several nails into the end of a 
suitable hardwood handle so as to form 
radiating projections. Insert the stick 


‘The concrete for thi tamper 
‘ait inatincan and 
eanoned in tome damp DIMce?—Congere 


into the can and pour thoroughly mixed 
‘concrete around it. See that the handle is 
placed as nearly in the center of the can as 
possible and that its lower end is 134 in, 


‘The mixture should harden at least 
twenty days in a damp place, when it will 
be firm and much more tough than ordi- 
nary concrete. This is important, because 
the tamper must stand severe battering 
at times. It is ideal for driving stakes, 
tamping soil, leveling spots about the 
lawn, and similar uses.—H. W. Swore 


Hints on Model 


rplanes 


A STRONG, type of joint for light 
model airplanes, especially those 
having a framework of delicate bamboo 
members, can be made as shown at A. 
‘The members are butted together and 
fastened with an ambroid type cement: 
then reinforcing fillets of a plastic wood 
composition are added. Wing spars less 

than half the size 


AMBROOTVPE ordinarily used are 
cee quite practical if 
A | the ribs are cut as 

\\ | shown at B. The 
construction is 


plascwooo | very strong and 
Sa Melt, Me sik or 
S| paper cov 


fant be stretched 
tightly on the 
frames and the 
usual warping effect of the dope is mi 
mized —Eowaxp W. BLACKMAN. 


1 reinforced joint and 
for = light wing. 


Sox: home workers fail to realize the im- 
portance of tool quality and tool condi 
tion. A skilled mechanic finds that even 
with the best tools his skills taxed to pro 
duce work of first-rate quality. | 
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Thatisallitcostsyoutotry 

this unique new shaving 

method—we stake every- 
thing on this free trial 


GENTLEMEN’ 

‘The postman is our best salesman. For he 
beings the test that wins men to our new 
product. The product actually sells itself 
‘ily in the greatest laboratory of the world 
Americ’ 


Each morning hundreds of new users try 
Palmolive Shaving Cream at our expense. 
‘And 86% of them, we find, discard thei 
former methods for it. Thus, our problem is 
to get men to take our test. To sign and 
fail the coupon. 

If we can win so many millionsia so short 
4 time, surely you want to try this remark- 
thle cream yourself We do not want tosell, 
you sighe unseen. First let ws prove our case 
“then you will wet to buy. 

Mail coupon—learn these 5 points 
After rejecting 129 experimental formulas, 
‘out laboratories succeeded in embodying — 
Allin one shaving cream=the 5 things mea 
had asked for. 1000 mea had beea consulted, 
had given thei advice. 


PALMOLIVE 


Shaving 
j}Cream 


1; Multiples ieelf ia lacher 250 times. 

2: Softens the beard in one minute, 

3: Maintains its creamy falloess for ten 
‘minutes on the face. 

4 Strong bubbles hold the haits erect 
for cutting. 

5: Fine after-effects due to palm and 
olive oil content. 


PALMOLIVE RADIO. HOUR Broan evry 
mesa nught-=9 9010.90 ta, ETB 309 98 


| 7 SHAVES FREE | 
snd scan of Palmolive After Shaving Tale 
Sinoly ise your ame and ddr’ mito t 


PALMOLIVE, Dept. B3101 New York City | 
P.O. Bax 375 Grand Cental Post Office 


Now, whether your old shaving prepara 
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ATKINS; 


YOUR, ty 
HOME 
WORKSHOP 


SILVER 
J TEELS 


Start a 
ner ae 


HUNK 


for Your Home Workshop 


saye and the fon you could have 
‘workshop and a set of good tools, 


lars you could 
you had a 


Start 1 home workshop now! Select the tools 
you eed at your hardware sere” Saws to cut 
bay che best. Your dealer can show you a fall line 
Of ATKINS Saws, made of the world-famous 
‘Silver Steel” that cuts faster, easier, holds its 
edge looger and ootlasts any other saw steel. 


apaepeceriepapae 
fe kee career aay ae 
Eecieacenaat ees 
Serer ees 
Rares. cert 


Send coupon be. 


lets every tool 


ATKINS 
GRooveR OR 
DADO) HEADS 


pul bool- 
have. 


Nociteali ove tet cei ade” 


Nea me om Seal Nev = Seon be my 


We ik Mie Ene fo ol op leo 


We pay S10 for best 
tools Home Workshop, 
each “month.” Check 
Coupon for full deeails 


WIN 


510 
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Comical Ash Trays 
for Bridge Fans 


HE accompanying designs for an 

amusing bridge table set were sub- 
mitted by George Gordon, Jr., of the 
Congress High School, Bridgeport, Conn., 
in a contest conducted by the Educa 
tional Department of PoruLar SCIENCE 


‘A colorful rider 
fle novelty ext 
from “thin ply 
‘wood or metal 


Mowruy for teachers of shopwork, Mr, 
Gordon won first prize in the advanced 
metalworking division of the same con: 
test with a design for andirons, which will 
be published in another issue, 
1e ash tray figures can be laid out in 
M- oF Hein. plywood by enlarging the 
squares, and cut with a fret saw, The 
bases are similarly cut out in heart, club, 
and spade shapes. 
‘To complete the set, Mr. Gordon made 
a fourth figure similat to the first but a 


norors 


The fourth, 
only shorter version ofthe st. 


“Three figures in the beidue set 


trifle shorter and placed it on a red dia- 
mond-shaped base. 

| "Tin covers will serve for ash trays, or 
suitable trays may be purchased for a few 

cents each. 

These novelties also can be made of 
Mein. sheet brass, in which form they 
have proved a ‘successful project in 
| advanced metalwork classes. 


Mveu time may be saved in using steel 
stamps if a small notch is ground on the 
top side of each figure or letter to in- 

| dicate when it is in the proper position 

|-for stamping —R. M. Kocu. 
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Mounting a Small 
Shop Motor 


“The motor sider along the athe bed and can be 
‘hed to drive any ofthe small bench machines. 


'N MY home workshop I run several 
bench woodworking machines with 

fone motor, as shown in the accompanying 
illustrations. ‘The motor is mounted pn a 
‘wooden sub-base, which slides on the 
lathe shears or bed and may be clamped 
solidly at any desired point. This system 
allows me to have almost any desired 
length between lathe centers, for turning, 
as both the tail- and the headstock are 
movable, 

‘The diagram below is of the end of the 
bench with the motor belted to the saw 
If the rotation of the motor is not readily 
reversible, the belt must be crossed. 

‘The motor sub-base B is made of hard- 
,| wood with the grain crosswise to the 
shears J. The guide C is screwed to B, 


rtm of end of bench showing the lathe 
shears with the sliding motor belted tom saw 


| sehich can be clamped wherever necessary 

by the nut A. The other parts in this 

particular set-up are as follows: D, 

}| flat face pulley; £, 2-in. grooved pull 
F, saw table; G, legs to floor; H, 2-in. 

thick hardwood’ framing; K, 

guide block; 2, 3% by 2’in. 

quired length; ‘Mf, 134 by 6 in, tongue 

1 N, motor; O belt to 
:ORGE W. ROvER. 


Do Nor use sappy wood, unde 
cumstances, for repairs to outside wood- 
work. If moisture can get at it, such 
‘wood will rot in avery short time. ‘Sound 
kknots are not to be rejected, but be sure 
they form an integral part of the board. 
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This FREE Book 


answers 
important 
questions 


it 


this famous 
PLEDGE 
removes 
risk in 
buying 


a used car! 


“How to Judge a Used Car”— 
written out of the experience of 
men who buy thousands of 
used cars for resale—shows you 
step by step how to pick a good 
used carat lower cost! Send the 
coupon now for your free copy. 

‘This valuable free book ex 
plains how to judge a used car's 
actual condition, how to learn 
the year model, how to set a 
fair price on a car offered you 
by a friend, what speedometer 
figures show; how to avoid “ore 
phans,” what code prices mean 
—why you get five days’ driving 
trial, 30-day guarantee on cer- 
tified cars and plainly marked 
prices under the terms of the 
famous Studebaker Pledge. 

Read this free book, “How to 
Judge a Used Car.” It will 
bring all of this expert counsel 
to you without cost. Use the 
coupon below now! 


Every wed erin conipicuously marked 
‘wth ie Towet pce im plain gare, 


nd ehat price, foe 


Jasimenss 


Every purchaser of a wed cat may 
rn 


[--------------- MAIL THIS COUPON ---------------. 


‘THE STUDEBAKER CORPORATION OF AMERICA, Dept, 1610,South Bend, Ind, 


i 
{Send me free booklet, "How to Judge a Used Car™ 


Name. 


STUDEBAKER. 


———— = Builder of Champions —$—_— 


You needa | 
MAYDOLE | 


for a job |: 


like this | 


Its remarkable hang (balance) 
makes every blow fall true and 
there's just enough crown on the 
face and sides to prevent marring 
the wood. 


Built with as much care as the 
finest precision tools, Maydole 
Hammers are made from a high 
‘grade of tool steel and clear, second 
growth hickory that has been air 
dried for years. 


Skilled cabinet-makers, carpenters 
and mechanies know that there is 
no finer hammer made or one that 
ives them as much real value for 
thelr money. 


Ask your dealer to show you the 
style and weight you prefer. Write 
tus for a free copy of Pocket Hand~ 
book 23 B containing many useful 
tables. 


Waydole 
Hammers 


‘The David Maydole Hammer Co Norwich NY 
= ET ETD ETE 
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Extra Drawer Fitted 
into Sideboard 


By L. M, Roent 


the side compartments of the ordi 
nary sideboard is rarely utilized, itis often 
desirable to make an extra drawer as 
shown in Fig. 1 for holding additional 
nen. 


The guides, preferably of the same 
material as the sideboard, are made as 
shown at A, Fig. 2. The upper guide on 
each side is’ placed 6 in. from the top of 
the compartment. If the partition be 
tween the compartment and the center 
drawer space is thin, the drawers should 
be removed and the brads driven through 
the partition from the side from which 
the drawers have been taken 

‘The construction of the new drawer or 
tray is shown at B, The front piece is 
Fabbeted at the ends as at C to receive the 
sidepieces. The screws used are 34-in. 


F 


“DEPTH OF SIDEBOARO 


Fig. 2. How guides are placed on each side of 
the compartment nd the ay Hoot o made 


No.6, flathead. A dado is cut in the side- 
pieces as shown at D; into this groove the 
in. plywood bottom is fitted 

‘The drawer is finished like the rest of 
the sideboard. In the example illustrated 
in Fig. 1, it was given a coat of walnut 
‘wood stain followed by a coat of thin 
shellac. When dry, the shellac was sanded 
lightly with No. 60 sandpaper; then the 
sirface was inished with two coats of war. 


INCE the upper half of the space in | 


unde 


IN SCHOOLS THEY USE THE 
© TAKE, Sander 
Joon fe mage seni of 


pene ee eae Ea 


smanulsceutore sf furniture, aeroplane, 107%, ashe 
ihlpets“canpene Geahing wed sta prodaets 
the FAIE-ABOT Sander. Tt gaven many 
atime and labor an the Tapia bot nei, 
a. wares wnaoth, wiform Salah. 
‘Weighs ony It Thar Driven by. tf LP" motge, 
ung Sight okt, Operator pty ws 


Write us today for entire fact 


‘THE PORTER-CABLE MACHINE CO., 
200 Saline Sty ‘Seracune, MY. 


PORTi\-(ABLE 
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for 


model 
article “ 
fodel’” 


3 pes. balsa 


by "90 
ify yy 31 in, 
by ola by 


Building the Wing 


Model Plane 


By Vixcent Jonnstone 


F YOU are building the flying scale 

irplane described ih the 

published last month, your nest 
step wil be to construct the wing 

‘ou will need the following materials: 


in; 2 balsa for entering 
me rniarace ts 


white German reed for wi 
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a Lockheed Alluring color 


‘How to Build a Lockheed 


for wing ribs, "fy by 2 by 20 


Ding? t stn dite? 
if tips; 2 pes. of 


Tiss and voge decrees happy a colo 
fal eataformation of the bath and kitchen... 
0 of neglected. 


With Upson Fibre-Tile aod Upson Board, 
it is possible to make these drab, dreary 
room into rooms of joyous color that charm 


and satisfy ..r00ms that the most fastidious 
housewife will be proud to show her fricods. 

‘The cost is comparatively small. Any good 
carpenter, by following the simple directions 
furnished, an apply an Upson FibeeTile waio~ 
scot..,with Upson Board upper walls and ccil- 
ily, quickly and with lire mass o¢ 
Right over old plaster. .r direct to studs 
in new construction. 


Upton Relief Ceilings —The Aristocrat 
of Getings 


‘The New Upson Relief Ceilings have that 
‘which in people is called 


[even eo is 


Z 


makes NEW... 
| the old BATH and KITCHEN 


na Tt fh a hr * 


Resgohes nae rie 


Jasciog quality support the assertion that they 
are the nanar-perfect ceilings. They give the 
beauty of expensive hand-modeled plaster a 
fraction the cost. They can never crack orf 

‘Two oF more layers of Upson Decorative 
‘Strips are superimposed oa the edges of Upson 
Board panels so that a design, with pleasing 
contrast of high light and shadow, is created 
‘There are patterns suitable for any room, large 
coe small, 

‘Try Upsoniting one room. Then you will 
‘want Upson Board all through the hous, as 
have tens of thousands of home owners all 
‘over the country. 

‘The Upson Studio of Decoration and Color 
will gladly furnish directions for fishin 
meeting your individual requirements, 
‘which can be eatied out by any good painter 

Boch Upson Board and Upson Fibre-Tile 
excel in resistance to jars, blows, heat, cold, 
‘moiscare..even ordinary leaks..as compared 
‘with needlessly heavy and brittle boards, 


UPSON FIBRE-TILE 


{THE UPSON COMPANY, amy Ups Rit, Lace, 6 


(© os Fi Opes Coney, np, New Fare 
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Waco's i533: WONDER SHOP) superfine Japanese tissue 18 


| covering the wing; one 2-oz, bottle of 
Tight dope. 

tis advisable to lay out a full size plan 
of the wings and ribs. Using the actual 
size patterns of the ribs, cut out two of 
each size. Notch them ‘very accurately 
for the wing beam and entering edges. A 
broken razor blade will be found. handy 
for this work. Slip the place on 
the wing beam at their correct locations 
and fill around the joints with cement 

‘inorder to counteract the torque of the 
propeller, the right wing tip must have a 
Kittle more angle of attack to the air 
(known as angle of incidence) than the 
left wing tip, when viewed {rom the front. 
This is important. ‘The trailing edge is 
sandpapered down to a triangular section 
With the knife edge to the rear. Install 
it on both sides of the wing by cementing 


wana eee Yas 


RENE 


sigiinoness 
[DATERING EDGE Ys 


‘CUTTING RIBS PROM MARKED PATTERN 


Details of the wing framework a ip and center; 
how he riba wre cut from baloa wood Veneet, 
the grain, ef course, running with the Tength, 


it securely to the rear tips of the ribs. 
Very slightly round one half of the 34 in. 
sq. balsa entering edges. ‘The eniering 
ad tiling eges should end atthe outer 
Bend two wing tips from the */m in, 
diameter reed. Leave the ends about 34 
in, longer than necessary. Cut them at a 
slight angle for a lap joint and atta 
them to the wing tip with cement. The 
beam will have to be tapered equally 
{rom the top and bottom to make a sup- 
eng port for the wing tip. In addition, the 
ane Wing tip should also be supported by the 


al a "POWER" folie piece of balsa extending out from 


‘azpflon 0st WP WORKSHOP ici nents 


25 POWER $1 


Tuna Wr o_o Wot Set, tv, Kansas 


ing, just between the two 
the mt uk ef pone ese) tose, | center ribs for attaching the wing to the 


oe ea com shog se | body. ‘The wing in this condition should 


weigh somewhat less than 34 oz, 


oe oie | “The appearance and efficiency of the 
ithe fa mer finer be | . ads 
‘mail iy ted bonis makt chem tstatca | wing can be improved by. installing « 
= 


i Se ee ee eee ee Eat 
50¢ ‘Sotorisls of wach Potettere esny bo sos wing ibs, as shown. ‘These false ribs pre- 
Staq. today "THE DRIVES RIVER MANUAL” Je) cihophiliewbons tole 

= ait oe ee eae cree. 
= es oalecarans an Now cover all the wing, except the 
nies Cateecs ae tae ae a cat 
reenter os eee 
So bese esa ce 
top of the wing should be covered 


8 BLUE PRINTS 
‘AND WORKING DRAWINGS OF ser ate 
‘WORKBENCH & FURNITURE ~ 
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wing beam to the rear edge. 
Apply a light dope and hold the wing 
with a slight twist by depressing the left 
entering edge and raising the right enter- 
ing edge when viewed from the front. 
When the light dope dries, there should 
be an incidence in the right wing tip, 
when viewed from the front, of from #4 
to 3 in, This will depend upon the 
amount of rubber used to fly your model 
‘Attach the wing to the body by securely 
cementing the square crosspieces on 
the bottom—those between the two 
center ribs—to the flattened portion of 
the hollow balsa fuselage. 
Make two extra false ribs to the pat- 
tern of the front part of the largest rib, as 
strated. Use these as a starting point 
and build around them a neat little pilot's 
inclosure, which can be covered with thin 


CELLULOID windows FoR 
Priors imecoaune 


Broken away view of the wing on the fuselage, 
{to show how the pilot's inclovare a constructed 


celluloid or a cellophane type candy 
wrapping. Cover the underside of the 
wing between the two center ribs and the 
body, as well as the small spaces between 
the two center ribs and the two false ribs 
for the pilot's inclosure. Dope them with 
light dope. 

If you wish to make the model a real- 
Istic copy of the famous Yankee Doodle 
plane, which was blue and white, paint it 
‘as shown on page 123. 

ff you have made the fin and the ele- 
vator at the rear of the fuselage and the 
fuselage itself as light as instructed, you 
‘will find that the propeller, the dummy 
motor, the landing gear, and the heavier 
front part of the fuselage will cause the 
machine to balance at a point between 
the entering edge and the wing beam. 

You are now ready to give your model 
a trial glide and flight. In flying trim 
with about eight strands of rubber for a 
trial, the model should glide rather 
steeply when unwound. 

hen launched gently at about the 
flying speed with its nose pointed slightly 
downward, the tail of the model may 
drop; then the machine stalls and falls 
quickly. In this case you will have to add 
alittle weight to the nose or bend down 
the elevator slightly. 

It in these trial glides the model noses 
over steeply without apparently recover- 
{ng or stalling first and lands on its nose, 
repair any damage with a little cement 
and raise the rear edge of the elevator 
slightly. If the model dives to the left in 
a circle, the inner wing tip on the wing 
which is low in the glide should be warped 
up considerably and held in this position 
until set permanently. 

Note: To make an inch scale for meas- 
uring dimensions on the body drawing 
(page 81, September issue), draw a line 
2ijin, long and divide into ten equal parts, 
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between the two center ribs from the 
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How to feel 
Clean-Shaven Longer! 


Now a closer shave because of extra efficiency of small-bubble lather, 


MEN whe use Colgate's do not worry around five 

o'clock as to whether to shave again... . of to try 
and “get by.” Such men know the superiority of Colgate’s 
small-bubble lather—that it gives a longer-lasting shave— 
‘one that makes you feel comfortable and clean-faced. Col- 
gate’s small-bubble lather, as its users know, is vastly 
different, quickly moistening the beard at the base, as big 
bubbles can’ 


brinciptescientifealy 
authenticated and 


Just Plain Reasoning 
‘The minute you lather up with Colgate’s small-bubble 
lather, two things happen: 1. The soap in the lather breaks 
up the oil film that covers each hair. 2. Billions of tiny, 
moisture-laden bubbles seep down through your beard... 
crowd around each whisker—soak it soft with water, 


Instantly your beard gets moist... easier to cut... 
scientifically softened right down at the base. 


seflen. the beard of 
nly. Only water 

io the job, Only 

‘mall bubbies permit 
‘dicen! water. 


COLGATE, Doge. W-1773 P.0. Bor 375 Grand Cental Pot 
‘OB, New York ity, 


Please ned me, FRE, the neven-Gny trial tube of 
"Rapid Shave Creams aio n mpl bottle of 
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Tlere itis! The Complete Handbook 
Jor Everyone who wants to 


Get into Aviation | 


Now, for the first time, the whole subject of aviation is covered thoroughly in one profusely illustrated handbook— 
an encyclopedia of flying—a complete exposition of planes, their construction, equipment, and operation, presented 
simply and clearly for the beginner. If you want to get in START NOW—This is the day of golden opportunity. 
If you want to succeed START RIGHT—by equipping yourself with The Indispensable Guide Book for 
Everyone Who Wants to Fly. | 


Over 600 pages, 150 
illustrations includ. 
ing diagrams, draw- 
ings, and photon 
fexible 

and: 


A Complete Ground Course for Beginners 
In a Single Handy Volume 


2 Carefully Graded Chapters on Airplane 
mn, Equipment, and Control 


Prepares You for Flying Lessons 


{06 the eanyt0-foiow guide that will introduce 
occ ht il der Your gaa abet fe 


Islerma 


lr am expert in any other bennch of 8 i a 
BIGHT ind guide You to the bg apportantsesn thin rapidly rowing Belt for airsminded 


FREE EXAMINATION 
Low Special Price NOW 


POPULAR SCIENCE 
PUBLISHING CO. 
381 FOURTH AVE. NEW YORK 


Ocronen, 1929 


Roll [Rott Roofing Transfo Transforms 
an Ugly Garage 


suburban property was a shed that 


of unpainted rough clapboarding, there 
‘was no trim around the windows and 
doors, and the lean-to tool shed was 
built ‘of boards that had once formed a 
real estate sign, 

"The new owner took immediate steps 
to make it more presentable. As he did 
not want to go to the expense of shingling 


‘Atthough an eyesore, thie hastily built 
(Garage wan too wae to be torn down. 


it, he solved the problem by covering it 
with roll roofing surfaced with crushed | 
green slate. ‘The roofing, cut into lengths 
reaching from ground to eaves, was nailed 
at the edges, and the joints were covered | 
‘with strips of wood 34 by 2in. All bulging 
was prevented by placing horizontal 
strips in the centers of the panels. 

Strips of the same size formed the trim 
around the doors and windows. It would | 


‘The same garage after being covered with 
oll roofing tnd trimmed withsripa sf wed. 


hhave been a tedious and painstaking job 
to paint the strips after they were nailed 
‘on, and time and effort were saved by | 
painting them beforehand—three coats | 
fon the edges, and two on the flat sur- 
faces, which received a third when in 
place to protect the nailheads. 

Aside from the preliminary painti 
the strips, the work was done in one 
The cost’ of the materials was twenty 
dollars—R. B. W. 


Ar CERTAIN seasons of the y‘ 
condenses on cement, stoné 
floors and accumulates under any mats 
‘or rugs. A simple way to keep the mats 
from becoming moldy is to place sheets | 
of waxed sandwich paper under them. 

‘These can be obtained almost anywhere, 
cost little, and are readily changed of 
removed.—A. E. 


Anew method of making decorative 
Teather articles will be deseribed by F. 
Glarke Hughes in the November issue. 


'N ONE comer of a recently acquired | 
‘was spoken of as a garage. Its walls were | 
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Wind Man 


made a lot 


Lup'y 


MISTAKES -¢ 


INSTRUMENTS 


Bicos Instruments were put in this 
carton manufacturing plant even 
though their initial cost was gr 
than others on the market, because 
the process of controlling paraffine 
wax temperature is the basis of the 
manufacturing process—the tem- 
perature must be maintained within 
very close limits—and they have 
more than justified the cost. 


er 


Oureneincers will caneult with you on the application 
(ot Gor to your partioalae prabiem: 


aylor Instrument Companies 
Main Ofce and Factory 
ROCHESTER, N.Y. = - U.S.A. 
Canadian Plants fee BUILDING, TORONTO 
Stone & MASON, Lad 
Manufacturing Ditefoners tn Great Baila 


Tye ~ SIXTH ~ SENSE ~ 
Tycos Temperature 


“Up until about a 
year ago ie had been 
having almost cone 
tinuous trouble, ex 
pense and waste—If 
fc wasn’t one thing it 
eax another until we 
decided wo putin regu 


Tycos 
for the Home 


Bee Ofc Thermometers 


oct Mygromeer 
“Teepe owe hep the humidity 
Soee oat er 


Trces for the 
Medical Profession 


Frcos in Aviation 
fae 


INDUSTRY 


hn struments 


DICATING - RECORDING ~ CONTROLLING 
INDICATING = RECORDING - CONTROLLING 
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: Wheres 
the can of- 
PLASTIC WOOD? 


Reg, Urb Pat. Of, 


Baseboard cracks and floor cracks 
not only eyesores, but gathering 
faces for dust and dire. Phe base 
I ‘oo—why not 


fil them up with Plastic Wood. Your 
shape— 
tnd ie i healthier as well. Por cracks 


and holes, loose handles and loose 
casters, damaged furniture and wood- 
work, splinters, broken “mouldings 
tse Plastic Wood—it handles. like 
putsys hardens into. woody adheres 
lastingly, and takes paint, varnish, 
and lacquer perfectly. 


PLASTIC 


Plastic Wood is extensively used by automo 
bile body repair shops. Te makes an ideal filling 
for dents to fenders or in the body, and permits 
many repairs to roof tops, rails, and bows that 
formerly requited new parts. ic is waterproof 
and weatherproof, and stands the hardest kind 
Of wear, A folder “Plastie Wood for Automo- 
bile Body Repa 


Plastic Wood Solvent 


To thin or soften Plastic Wood, and to rex 
move it from hands of tools, use Plastic Wood 
Solvent. At dealers, in 35 and $0 cent cane 


sent free on request. 


Handles Hardens 
like into 
Putty | Wood 
Lib.can Sin lb. can 
31.00 ‘35 cts. 
At Hardware and Paint Stores 


| cause of a 


These Book Ends 
Will Not Slip 


JRDINARY book ends or blocks, no 
matter how heavy, are likely to 
spread apart when a number of volumes 
are placed between them. The book holder 
illustrated, .however, will not slip, be- 
ing’ effect obtained by 
means of two dovetailed slides. 
This ingenious method was used by 
G. A. Buck, of Roanoke, Va., in making a | 


book holder of black walnut for a set of 
books which he desired to hold in perfect 
shape on his desk, “As he isan expert 
craftsman, he followed a design which 
would be’ too dificult for the average 
amateur. The simplified design shown 
was prepared by 
Associate Professor 
versity of Wisconsin, 
left perfectly plain or ornamented with 
inlaid of colored designs such as those 
suggested below at A and B. 

‘While it would appear to be 
make the dovetail sides, Mr. Buck used a 
simple method, requiring only a hand 


ADDISON-LESLIE COMPANY 
320 Bolivae Street Canton, Mame 


Ocromen, 1929 


NIGHTS [ines 
OF JOY 
IN 

STORE. 


i 


i 
: 
lit 


x 
Ss 


= 
P| 


if 


; 


I 


i 


Your EXERCISER - 
QUICKLY 


Bulla your own Bxor- 
istseer, Tes 


haa 
stir & 
pe aad 


Money Back Guarantee. 
SCIENTIFIC ELECHIIC 
Wonks 


»asneantumsy™ 


FACTORY PRICES! 
21 JEWEL~Thin Model 


STUDEBAKER 
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plane and an ordinary. markin 

First, he dressed a piece 334 
and 18 in, long for the middle part of the 
baseboard. ‘Then he prepared a strip 34 
in, wide and 12 in. long and planed both 


‘edges of the strip to the same taper as the 
edges of the i 

into ten pieces, 

spacers between the middle section and 


the outside strips of the base, and four of 
which were later glued and screwed to the 
end pieces to form the dovetailed feet 
which slide back and forth in the grooves. 

‘The middle piece and the six spacers 
were placed on a level surface with tissue 
paper underneath to prevent the glue | 
from sticking to the bench, and were glued 
together. No nails were tsed 

"The outside strips next were prepared 
with a taper on one side only; these were 
fitted against the spacers and glued, 

Before the four dovetailed feet were 
attached to the end pieces, a fraction was 
planed from them so that they would fit 
the grooves nicely. A small hole was 
drilled through each of the pieces for 
sinall screws. ‘Then the ends were placed 
square with the edges of the base and the 
feet were inserted in the slots from the 

om, glued, and alloyed to. dry 

Finally’ the serews were driven in flush. 


Releasing Bombs from 
a Model Airplane | 


}OMBS and parachutes can be dropped 

from a model airplane by: means of 
the simple releasing device illustrated. 
When the propeller shaft turns, it pulls 


onaeron 


yReap 10 
Biati 


NC vr 


‘As the propel shaft revolves, the thread 
‘wound up and releases the bomb or bomb 


ome 70 be 
BRORPED 


the thread through the rubber band and 
allows the bomb or parachute to drop. 
Several can be dropped in succession, i 
desired. —Jaates J. Dove, Ju 


Pulling Electric Plugs 


10 DISCON- nT 
NECT an elec: n 


casing the cord 
tear the point where || 
it is connected to 
the plug will soon 
loosen the connec- 
tions. Itisbetterto 
fasten a loop of 
strong string, such 
as chalk line, to the [a 
plug'on the’ inside. 
=W. L. Hoste. 


vou, 
eave | 


‘STAN 
‘The loop i pallet 
Instead of the cord. 
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‘Ticur unions, ells, tees, and the like may 
bbe loosened by heating them with a blow- 
torch and applying kerosene or lard oil | 
to the threads, | 


Le) 
“JUST NOTICE THE FINE SKINS OF 
MEN WHO USE WILLIAMS” 


You can't 
lose chis cap! 


FACES —and WILLIAMS 


For millions of faces, Williams begins the day! 


© Men choose Williams Shaving Cream who want the 
proven things. Blended from 89 years of highly specialized 
study. Uncolored. Cool as morning. Mild as cream. 
Saturated with beard softening moisture, too, is this Wil- 
liams lather. Ten per cent more of it, by authentic test, 
than in any other we know of. 

{ Williams—for the exacting man—the sensitive skin— 
the tough beard! For any water—weather—razor! No shav- 
ing experience is complete until Williams has been tried. 
© “Oh, yes,” the drug clerk says, “sometimes they change 
. + but they all come back to Williams!” 


Het time say 
“Williams Shaving Cream 


please!” 


‘Then 2 dash of AQUA VELVA. Gives proper care to the newly shaven skin, 
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parece LATHE 


SIZE 9X3,ONLY 


Spoecrng| 
Sao Airport Fijing School ad 
iter 
‘All on Easy Payments 
Bend Lathe 


Fasiue 


Free Catalog Shows All Sizes 
from 9 in. to 18 in. 


Prices of Popular Sizes 
Gear Lathes with Equipment 


ey 


redaction outfit wt 1/8, cont 
pace reared ony 42473 inchen owe ay 
fist oe finery work. Wr or eeu 


"nari 
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Finger Grip Improves 
Paint-Pot Hook 


F YOU make two paint-pot hooks of 
the type illustrated, you can ascend a 
adder with two buckets of paint and two 
or three brushes 
and still place the 
hooks without dif- 
ficulty over a rung 
wherever you de- 
sire 
To use the 
hook, place your 
fingers, in the ring 
made for that pur- 
| pose, drop the 
paint pot between 
the rungs, and 
catch the hook on 
the rung above. If 
you prefer, you 
an even hook the 
wire over the rung with the paint, pot 
Ranging, on the ovtside of the Indder, 
In making one of the hooks, squeeze the 
crook together so that it will snap over the 
bail of the paint pot; then it will not easily 
become unhooked. File the other end 
slanting with a 
apg long beveled point 
‘EE on the near side, so 
that the hook can 
be set on top of a 
porch railing, oF 


‘Surpending. the pot 
from a window sil 


even on a slanting 
window sill, with- 

min wich oUt its. slipping, 

Ur poten be ne, —LOVALR, Jones, 


Innocent Looking Spool 
Rolls Erratically 
HEN given a slight push on a 
smooth table ot floor, the trick spoal 
ilusteated will perform unexpected spins 
and turns, but rolled hard, ie will go in 
a relatively straight line 
‘To make the toy, a section of curtain 
pole about 134 in, in diameter and 254 


AIRPL. 


ANE 


Lote ere 


Build It With a Boice Workshop! 


‘No matter what you want to build of weed. Baier 
Sele pga Het send ye his bee 


‘atinigction or money back: 


Tk, ° 
fide Tabet arm 


tite 45, deg. both wars. 
file Sch etn ato 
Stker orksbope Also 


eset 


20% 


Pree 


bored lengthwise 
through the wooden 
‘cove, the apo! per 


Tinexpected 
spine sod tants when 
Hei lied cently. 


Jong and two stiff cardboard disks 
about 3 in. in diameter are required. ‘The 
wooden core is prepared by drilling one 
tg-in, and two %4-in. holes through it 
fengthwise in the locations shown. One 
isk is tacked permanently to one end 
‘of the core, while the other is attached 
so that it will turn freely, with a washer 
.—Doxaro W. Craax. 
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Simple Way to Make! 


Swat stip Models Carborundum Stones 
jit gt et et in the Hands ofa 
may be simplified by making the CRAFTSMAN 


hull in two parts. ‘The work is more con- 
venient to handle and the rigging is made 

F. E, TUSTISON 
HEAD OF THE 


taut without tying knots in inaccessible 
SCIENCE AND HOME MECHANICS 


laces, 
Pim making a 10-in, model of the Con 
stitulion, two pieces of wood were selected 
DEPARTMENT, 
deck plan of the model. One was a little Stour INSTITUTE, 
thicker than the depth of the hull above 
the water line, and the oer litle gs 
thicker than the depth below the water 
line, ‘Dowels were inserted tightly enough «T have used Carbo- 
to hold the blocks firmly together yet rundum Stones for 
‘The hull was carved and sandpapered i 
in the usual way, the blocks pulled apart, inmsay/shap tools. Asis 
and the dowels removed. Deck fittings abrasive I have found Car- 
and other details were built up, holes for borundum to be fast cut- 
ting and yet producing 
BACK stavs the keen edge necessary to 
good work. 3) 
‘ning Stone is one ofthe most 
‘useful itemain any toolkit or 
‘workshop. The amount of work any 
‘mechani¢can turn out and the qual- 
Jity of the finished product is largely 
“dependent on properly sharpened 


for the hull, each large enough to take the 
allow them to be pulled apart later ‘yous ioe absent 
Cannonunous Brand Sharp- 

tools. 


per nuns 


) 


Noa” Every user of edge tools should 
have a Carborundum Brand Sharp- 
ening Stone to complete his kit. 
‘There are Combination Stones— 
Slip and Gouge Stones, Extra Hard, 
Extra Fine Stones—for all edge 
tools. 


Sold by Hardware Dealers 
Everywhere 


(WATER LINE OF HULLS! 


naese 


= 
UPPER MULL BLOCK 


‘Small model divided along the water line to 
Keanen ‘the work of painting and sagging 1 


masts drilled completely through the 
upper block, and the two halves of the 
hull painted’ separately, making a clean 
cut water line. 

At the points in the sides of the upper 
half of the hull where the shrouds and 
backstays would be normally attached, 
holes of a size a little larger than the 
thread to be used for the rigging were 
drilled diagonally into the block and out 


through the bottom. When the masts tHe CARBORUNDUM company 
were stepped, the standing rigging was ‘NIAGARA FALLS, N.Y. 

run right through the holes and left with 

ong ends. A little quick drying cement ae 

‘was rubbed on the tps of the threads to HOW TO SHARPEN 


make them stiff enough to be pushed 
through without using a needle. The 


threads were drawn taut from the under- ‘Send me your booklet: “How to Sharpen Woodworking Toole” PI 


Sie Be pss oe Somes i ke | * 
ship, and held with toothpicks dipped in foes 
‘cement and then broken off flush. ‘nace 


‘After the model had been finished, the 
two halves were redoweled and cemented. | = 
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Longer Life, 
Higher Efficiency 


© 
BEN/AMIN 
Shock-Absorbing 
Sockets 


For mounting on top of panel 1.00 


Ab all Radio Dealers 


Manufactured by 
Benjamin Electrie Mfg. Co. 
Des Plaines, I 


...A New IDEAL 
Model Airplane 


The 
“American ai 


aia 


Sse ont oe 


FORD Teantraction Owen a6 MOSS 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
25 West 10th St, New York City 


How I Motorized My| 


Home Workshop 


By G. R. W. Ronerts 
Ra home workshop where only one 
machine is se Hf a time, I have 


coo PE 


Le Sa 
Fiat 


General arrangement of the motorised work 
tench with motor, Hine shaft, and switches 


The machines—two lathes, a drill 

Dress, and a grinder—are arranged on the 

2 by 10 in. by 12 ft. plank that forms the 
ont of my bench, 

ting of 10 ft. of 34-in. cold-rolled'stecl, 

mounted by’ means of four homemade 

bearings on the wall over the bench, 

‘A two-speed pulley on the motor and 
another on the line shaft give a choice of 
500 and 6S0 revolutions a minute, At 
the proper location on the ine shat, 

ced some cone pulleys to correspond 
trith those on the machines 

For bearings I use the 
struction illustrated in Fi 
blocks T by 134 by 3 in. 
gether and bored to receive a piece of 
brass pipe or a brass bushing. To keep 
the bushing from turning, I solder on a 
small piece of brass, which fits into 
recess in the lower’ block. A hole is 


fh pax suo 


| drilled for oiling the 


blocks are bolted to 
All the belts are 1 


single-ply leather, 
which I cut to the correct length and take 
| back to the belt supply dealer to have him 
fasten the ends with a special machine. 
To make each of the line-shaft pulleys, 
T use two pieces of 174-in. thick wood, as 


The Real Estate 
Educator 


‘A most comprehensive yet concise 

grtangement of useful facts about 
ying, selling, leasing and sub-lettin 

of Real Estar, contracting, for erect 

tion or repairs, mortgaging, transfer- 

ring, insuring, etc. 

236 pp. Price $2.00, postpaid. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. ¥. 
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in Fig. 3. Two of the edges are fitted 
together, and the center and the diam- 
eter of the pulley are marked. In the 
joining edge of each piece at the center, 
two V-cuts are made with a saw so that 


PLpeKS LAD our roe 1m waoragree 
SP TARLEP segulaeD' She 
oP SS 


ences rave 
JER ScUlne 


Method of laying out and preparing the step | 
plleye and fastening the parte tw the shaft 


when the pieces are clamped together the 
notches will form a guide for the point of 
the bit used to bore the holes for the shaft. 
‘This hole is bored to the exact size of the 


mous meraciae x If You Ream One Hole a Year 
.. or len Thousand..Read This 


half of the pulley is fastened with a No, 14 
screw, which holds it securely to the shaft. 
‘The other half is then fastened at the 
edge by using glue and screws driven at 
fan angle as shown. Then the remaining 


steps are assembled, with the grain of AYBE you're only exp: that ‘the reputations 
each crossing that of the one before. éalled upon to ream of many of America's fin 
Tf care is taken in laying out and | one hole a year. Even so, fst "motor ‘cars are en- 
cutting the individual blocks, the com yout need ond ream’ rusted to the work they 
plete cone pulley will run fairly true. To | tha. one to, SMALL Toots | Sim out. So finely tenn- 
finish it off I make a temporary tool rest aeeu nace TAPS AND DIES. Dred chaceheieblacieaseay 
‘nd turn it with a chisel right on the line | EF'an'inch, or trouble sili | SCREW PLATES | age 'reamer hat’ been 
Shalt, giving cach step a Rie crowas0} = Sellow Twist DRILLS | thrown on the junk pile 
at the flat belt will run in the center. | Pethaps, on the other The skill and experienes 
‘To keep an even tension on the motor | hand, REAMERS | of ‘many of the works 
belt; the motor is mounted on a separate | holes in the PIPE TOOLS | eading’ small. tool engi- 


block’ (Fig, 4), which is hinged at one neers pointomaking Green 
end and has an adjusting screw at the ane beeicent as pre field reamers the finest 

bere iemuse be tough, long wearing, hard- that, can be produced. Yet Green: 
ened and tempered to stand the gafl. field's tremendous production foci 

Th either case, your one best bet isa ties allow us to sell them at a price no 
reamer bearing the Greenfield trade- higher than you'd pay for an ordinary 
muirk. So precise are Greenfield ream- reamer. Write today Tor catalog #29, 


NEW YORK: 
15 Waren Steet 


“The motor ie mounted on « hinged block xo that 
the bolt can be Ughtened quickly and emily. 


mple Tension Regulator 
Wit Bans experimenter nee 
a simple device for” regulating 
the tension of light springs or similar 
purposes, he can 
Tanke one quickly 
and cheaply from | 
the adjusting nut 
and stem of pair . 
of ordinary school 
|compasses.as 
Shown It can be 
mounted by means 


of _a staple oF A Spring tightener made Woe FREE Caled od breil fine Prt Ope 
bent nail.—F. B. ftom che compen | AMERICAN Cline chbCK COMPARY 
ABER an ae” RSS See 
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How to Turn a Pair 
of Candlestick 
from Steel 


By J. W. Bouncer 


q | 
j 


The candleatices at 
the fight allort “= | I 


Rapid-adjusting, rigid 
srip; no play, no binds, 
no excess weight. All 
business! 


Bar and jaw both forged, 


ATEUR craftsmen who enjoy 
lathe work will find these metal 
idlesticks a satisfactory problem 


and balanced toa nicety. on wl to try their skill. 
Here is Billings-craft 5 "ison wl make tea cure’ Foss of 


in one of the handiest 
of tools-you-can’t-work- 
without, automotive-wise. 


the ends, bore a ¥4-in. hole Lin. deep into 
each, and drill the rest of the way through 
the piece with a ein, drill. Thread 
this hole for atleast 74 in. with a % in.-20 


USS. tp, 
So, accept our spectal-price i ae ; 
s ‘Make a full size drawing of the cup on 
offer with the Coupon below. paper.” With the eu” ‘ ° 
ting-off tool set 134 in. _ftb> 
The ENCER from the end of the a 
BILLINGS 6 an omy stock, cut in about #4 = 
in start, 4 
Darth. Conn. LEA. Move the cutting-off * 
Visitors alvays welcome tool farther slong the maT 
Stock and cut into it 
New Yorks 11 Park Place z 
enough to bring the 
Cchteagor 365 W. Washington Biva, | S00UGH, to. bring. the | 
the finished size al 
. SPECIAL COUPON ‘het pile, Tue nae 
eral such cuts. 7 
‘THE BILLINGS & SPENCER Co. Moriah thik stock 
Harford, Conn. aad ake the same cuts 
fon the other end. Re- 
SEND ME yout Model "G” Athanbie 
‘Wieach inthe Thine leash for We here | apie ghee 
Wiv'on binch lege GILG keeesae | | by” using both longi- 
‘Reached Macy Oder rs cc. tudinal and crose-feed = 


levers at the same 


New - time. 
Sime Xo File one of the ed dimensions 

cups and polish it ofthe camdlesicts: tiey 
Ton & Sus, with No. 00 em- Se ede0 thee nate, 


ery cloth and No. 
00 sandpaper. Cut it all the way off. 
Caliper the polished cup and the one 


WORKSHO! 


Electrically Operated 


seeks 
ealidota pap 


HSE ar 


serait tate 


Terie pee ness 


Selmer 


i Coma se Von tee tea ANA 


BURN YOUR WANE ON =, 


Science 
‘Monthly 
Price $200 
Postage Preald 
Poputar Sctence Pustistina Co. 
2381 Fourth Avenue New York City 


sal on an advertisement in POPULAR SCIENCE MONTHLY signifies the anproral of the INSTITUTE OF STANDARDS. See page 8. 
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How the disk of meta fr the bane in dished” 
‘or raised™ with one powerful hammer Blow. 


still to be polished and keep working un- 
til both are as nearly alike 4s possible, 

Cut two pieces of 34-in, cold-rolled 
steel 9 in, long, and center-drill each end 
Move the tailstock center over 3g in. and 
mount a piece between centers. After 
making a drawing of the upright on pa- 
pet cut the metal almost to ahape, work 
it down, and polish it carefully, "Make 
the other pi 
possible. 

Line up the tailstock center and turn 
the upper ends of the upright down to 
44 in. in diameter. ‘Thread. these ends 
with a 14 in.-20 USS, die. Cut away a 
small part ofthe thread on the uprights 
near the shoulder so that it will be pos- 
sible to draw the cups and the uprights 
snugly together. 

Cut the base end of the uprights to 34 
in. in diameter and thread with a 34 in.-16 
USS. die, 

Get two pieces of No, 16 sheet irot 
which fs about hi in. thick, for the bases; 
or even a little heavier stock will do. You 
can cut it down on the lathe if you wish, 

To make the bulge in the center of 
each base, oF “raise” it, as it is called, | 


e as nearly like the first as 
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| “She Von Hoffmann Graduate Qualifies” 


135 


‘The training which the Von Hoffmann 
‘student receives is the exact training w 
hho must have to qualify for immediate positions 
‘on the ground or in the air. The cost is low con- 
sidering daily flying, the thoroughness of theoretical 
‘and ground instruction on latest modern type planes, 
Wright Whirlwind and other standard motors, 


Our Instructors Are Ex-Army Pilots 


‘Our Schoo! Registered, All Instructors and 
Airplanes Licensed by U. S. Government, 
‘Aeronautics Branch, Dept. of Commerce 


All Airplanes used by us for both 
instruction and passenger service are 
planes licensed by the U. S. Govern- 
ment and our instructors are U. 8, 
Licensed Transport Pilots and U. 8. 
Licensed Mechanics. Our equipment 
is new and of modern design, subject to 
daily U. 8. Government Inspection. (We have a 
resident U.S. Government Inspector on the field 

think what this means to you.) 


Flying Course 
gle teach you by, actual 
ving and practical instrue- 
ont no one corse need 
No student bond required. 


Kasy Monthly Payments 

1. ie sary to pay the Von Hoffmann way because emall 
Betas eaten 
(ure of trae 


Ground Course 
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You Expect Good Radio Reception — 
Let ELECTRAD Help Insure It! 


© ELEC’ 


A definite program for getting ahead 
financially will be found! on page four 
of this issue. 


Qualicy 
safeguarded 
from within 


Where Tube 
Similarity 
Ends 


——~N 


Qentiesepeeanes sey bes 
ocean iter roreeiecoe 
mis cidouie 

ite the sccrney with, which the 
foes recent ener oad 
rere pes Cemninchos Rado 
‘File Wetman eaten, 
ony Salar 


E.T. CUNNINGHAM, Inc. 


New York Chicas 


ee 


CiSaperTONATROL © TRUVOLT date 


Build Your 
“SCREEN-GRID 
DISTANCE GETTER” 


Radio Receiver 


Featured in the September 
Popular Science Monthly 


With The 
HAMMARLUND 


| > PARTS 


Used By The Designer 


° 


< 


Ti Real, Science Mel 


srepiver, Meeribed | 


rig Dope 1 fr heteat 


HAMMARLUND MFG. CO., 


421458 W. Sond St., New York 


PRODUCTS 
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get a pipe collar or 
diameter, lay the stock on this ring, and 
place over the center of the disk the piece 
of scrap cold-rolled steel that_was left 
after you made the two cups. Strike the 
scrap metal a blow with a heavy sledge. 
One good blow ought to do the trick. 

Hammer down the edge of the frou 
until the base rests lat; lay it back over 
the ring again and hammer the bulge 
tant itis the same all around. 

Mount the base in a chuck and drill a 
}6in. hole in the center, Face off a 
small portion of the metal around this 
hole for the upright to rest on. Polish 
the pieces for the base as you did the cups 
and the uprights. 

Screw the cups onto the uprights and 
fasten the bases to the uprights with #4- 
in, nuts, Test with a square. 

If you want to make the bases heavier, 
turn ‘the candlesticks upside down and 
pour in Babbitt metal, but first file the 
sides of the nut off at’ an angle so that 
the babbitt wil be held in place as if by 
a dovetail 

Have the candlesticks silver plated at 
commercial plating works, or merely 

lish them, dry them thoroughly in 

front of a fire to remove all moisture, and 
ve them a coat of transparent lacquer. 
If you prefer, you can mix up some an- 


Higue copper ronaing mixture and 
make them look like old copper eandle- 
sticks. Finish the job by gluing felt 


from an old felt hat under the base, 
When you buy the candles, take the 


| candlesticks along and try several sizes 


and styles to see which look best. 


Sharpening a Glass Cutter 


ANY a plass cutter that has been 
thrown away because the wheel 
failed to give satisfactory service might 
have been used many more times if re- 
sharpened on a fine ollstone. 
“To sharpen a wheel, hold the cutter as 
if to cut glass but with the wheel inclined 
on the ilstone as shown at A and B, 


The angle of the handle to the stone will 
be about 40° off the perpendicular, while 
the face of the wheel will be at an angle of 
30° to the side of the stone, With the 
‘cutter in this position, work the wheel 
back and forth in the direction of the 
arrows. If held properly, the wheel will 
turn, but it will be ground sufficiently 
to restore its keen cutting qualities. 
Reverse the cutter to sharpen the oppo- 
site bevel —C. Axtosy vax Kanes, 


To MAKE a keen cutting edge on plane 
bits, chisels, and other sharp-edged tools 
try using piece of cork. linoleum as 
strop. After sharpening the tool on an 
cilstone, stroke it on the burlap side 
of the linoleum—Avoust Mrutex. 


© This seal om an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8: 
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NO Per MAKETHI 6S Quien Fasiy 


iis COMPLETE pone RaERSor 


By Watren E. Burton 
LD phonographs, which the newer 


ccan be given a better voice by substitut. 
ing an exponential or air-column horn for 


the ‘old ‘one and = 
by adding an im- X a, 
proved reproducer \ 

and tonearm. This WN 


tain one with as 
Jong a tone-travel 
space as possible so 
that the low tones 
will be reproduced 
well 
Inacabinet 
type phonograph, 
the horn may be 


iency in ate 


‘fick cm de 


Diagram showing, horn 
fm phonograph cabinet. 


pools eon ruling ne-u 
partment formerly occupied by the old | lar Saw available 90% af the time? Also bas sa 
horn or in the record compartment, the | Triple Foundation Lathe Bed (no gto) 


latter being larger and better, ‘not to chat 


the cabinet has been 


cleared, the horn is inserted and padded 
around the edges with felt or other ma 


Aber iuhng large esvugh uke ease Enjoy the thrill = wiki 
bia ope ity Machinery 


small end of the orn, serves to connect 


Sent on 10 Days Trial 
fasy Terms 


‘eae! “a 
toDay Tent 
7 BIO 


Delta arpa Co. 


i667 MOON Street 
Atnewaunee, 

You'll Turn Out Beautiful 
Work With Your 
H & ABand S: 


How to nt up a horn experimentally to test 
{or'yourself the diferece fn tone saity. 


the tone chamber with the reproducer | “WESTON & ANDERSON 
arm. The connection should be as air- 1 Mat 
tight as possible, LS 

Provided you can obtain the use of a 
suitable horn, you can test the desirability 
of the change by connecting the repro- 
ducer and ‘horn temporarily with a 
vacuum cleaner hose as illustrated, 
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Wash 
Your 
Car 


With a 
GY-RO Brush 


Automobiles are being washed in every 
state in the Union with GY-RO 
WHIRL-O brushes. It is the new way 
of washing cars quickly and at minimum 
cost. Read what one user says: “We 
have found your brush of great help 
to us in washing cars, not alone be 
cause of the speed with which it is 
done, but because it prevents 
scratching.” 


Cleans veithout scratching the Snish 
(Gar dries without streaks. 
‘One broad wlll wash 1,000 cry a 


Water pre 
Mies dows 


“~ 


Bere, 


Gare Beem Co, 
ethene: Viewer 
Se eC 


‘Two Pipes Aid in Bending 
Heavy Reinforcing Bars 


CONCRETE: workers are frequently 
‘called upon to bend reinforcing bars 
and heavy bar iron without heating, ofte 
with no adequate facilites. A simple 
to bend them is to use two pieces of iron 
ine, preferably about 4 ft long, 
ris through the two 
pes, one of which is held down with a 
foot while the other is pulled up and, if 
desired, bent back to make what is known 
sirpin”” bend. On extra heavy rods 
two men can work together; one holds 
down while the other makes the bend. 
‘There is no tendency for the rods to kink 
in the wrong place—H. L. Wirt. 


Small Worm Wheel Cut 
with Ordinary Tap 


the writer was confronted 
with the problem of making a small 
worm and gear for light service, he used 
method that simplified the work very 
much. In place of first cutting gashes 
in the worm-wheel blank, he cut the teeth 
from the sli and wsed'a tap for a hob, 
A piece of flat steel was tapped for a 
34in. cap serew, about which the worm 
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For safe 
in lee 


ATHLETIC 
SUPPORTER 


Even in setting-up exercises there is 
danger to the delicate cords sad 
membranes nature left so vulnerable, 
‘A quick movement—a little awk: 
wardness—and suddenly . +. Pain 
+++ Disablement. 

far superior to the ordinary all. 
Softcovered clastic threads, A more a 
ficient supporter... sou where 

be all ove 

Ke 


Bauer & Black 


“A Diss of he Rendall 

emicaco. .. NEWYORK. « « FoROWTO 

Also makers of the famous O=PaC 

For 40 years the leading suspeasory for 
ily wear 


WATE CLAMPED j= 
TO cAdss suibe 


CMe) Je tame 
“LAMP 


Diagram showing how the worm whee! bane 
is mounted for cutting the tech with «tap. 


heel revolved. The piece of steel was 
clamped on the cross slide of a. small 
lathe at the right height in relation to 
the spindle, and the tap was held in the 
‘When the lathe had been started, the 
wheel was fed very slowly into the’ tap, 
which cut the teeth without stripping 
‘What made this result possible was the 
careful sizing of the blank. It had been 
turned so that its circumference was 
exactly the product of the pitch by the 
number of teeth. ‘The worm to mesh with 
the wheel was threaded as an ordinary 
serew.—Cuanies KUcLER, 


WIRELESS CORP} 


\—peopucts THAT ENDURE 7) 


(OF STANDARDS. Ses pegs & 
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Why toil for small wages? 


RADIO 


offers you BIG pay! 


Free Book tells how to 
Pick the Job You Want 
«+» Many fill it 
in only 9 Months 


GPPED we yous, earning capacity demand. The progress of Radio is meas- 


sso ou ti ow ye OY Siccomtacices || rctbyiesctimtihment othegrae 
inate money than you ever ma traning tvowdnchne| Sogiocers in the huge, reer 
before... in Radio—t big-money_ rs of the Radi : ‘Corporation of 


business of today. Hundreds of men just 
earning from $2,000 to 
‘in this giant money- 


‘America, This gigantic corporation sets 
the standards for the entire industry... 
‘and sponsors every lesson in the courve. 


‘Money Back If Not Satisfied 


“This marvelous homelaboratory tealn- 
ing practically insures your success by 
Reeperiea you morons ly in every phase 
Siiadiombnutacturing.ericogbroad: 
‘avcing: photoradiogramt levsion am 
Sipltndrediocauipmen. Avastodene 
you wil receive an agreement signed by 
horadiogam have opened up now Tiepresdent of thisschool asuring You 
ind amating opportunities by the J)" of Spice tataction upon comple: 

a 1080s month how tion of your taningsver your money 
fagnifcent Laboratory Outfe Makes | "201 "= wil be stanly refunded. 

ie Easy To Learn At Home 


‘ou don't have to know an antenna 
of this 


ike you 


nding World-Wide Opportunities 
"*Jechon To You" 


one of the fortunate men to get in 
the ground floor of dhs 

roadantingstatigns anda 

<1 now nation-wide Radio 


legraph service, telephony, television, 


by the Radio Corporation of America... you can 
‘prepare for success in every phase of radio. The remarkable 
ay of apparatus given to you with this course. .. enables you to 
Fearn by actual practice how to solve every probicm in Radio work 
= such as fepairing, installing and servicing fine sets. That's why 
jou, too, upon graduation can have the confidence and ability to 
fommand big money. 
ing Course Backed by Radio Corporation of America 


Only Tr 
hiceas ot Su sce alata tee hc ee upto-the- 
hinute developments in Radio. Thar why they arc alwaye in big 


(Geonsonts =?) 
RADIO INSTITUTE OF AMERICA 


| 


‘spon 
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“He saves $100 
a month” 


“Sre that man at the receiving teller’s win= 


dow? That's Billy’ King, Sales Manager for 
‘The Browning Co, Every month he comes 
in and adds $100 to his savings account. 


id, ‘Billy, I'm going to give you some- 
Siog wa Nee ieee 
ftdvte=-and if you'll fal 


Ean a re Sour exenin 
ettng special trai eal 
Se wapders for you, T know, Weve ot 
teveral LC, 8, men right here ia the bank? 


Ihe: wa put inh ke 
tment and two months age they made’ Bim 


Se eee ae TN «mt The 
rh eee aoe eet 


Seructarel Bettman 
esas. 


a 


cur 
neta Caregen eSmtion Bae, 


Hints on Applying 
Spring Hinges 


ROBABLY the most familiar form of 
jing hinge is the screen door type 
which is applied simply by 
holding the’ door in place with wedges 
and driving the screws. 

‘The flange type B is another form of 4; 
it may be used in places where the door is 
to be hung between the jambs of an open- 
ing. The flange may be set in a jamb as at 
1, or it may be placed directly upon the 
face of the jamb, in which case the thick- 
ness of the flange may be cut from the 
door, as at 2,and the face member of the 


Seven types of spring hinges, and section 
ews showing how five of them are attached. 


hinge moved over enough to allow the 
door stile to fit the jamb. 

“The surface type at C may be used upon 
any door or screen stile not less than 1 in. 
in width. The strength of its spring may 
bechanged by adjustment. Hinges Dand 
Ealso are adjustable and may be bought 
in sizes ranging from 3 to 8 in. long. The 
flanges of D are to be fitted into the door 
jamb and the edge of the door, much the 
Same as an ordinary hinge; in the case of 
E, a banging strip 3, to coincide with the 
thickness of the door, should be fastened 
in place. The placing of the flange of D 
and the hanging strip of E will demand 
are, for the door should swing back 
against the wall as at 4. 

Hinges F and G may be purchased in 
smaller sizes and at a lower price; they are 
for light work—Davio Wenstix. 


Wax it becomes necessary in hanging 
‘or repairing doors to shim out a hinge 
with cardboard, slightly crease the shim 
ith a knife and then fold it om the ca. 
The cardboard will spring apart 
when inserted behind the hinge and will 
therefore stay without falling out, unlike 
a flat piece which is likely to cause annoy- 
‘ance by dropping before the screws can 


be tightened.—Avousr Mutiex. 


Paria 


Erie koma Ge 
i aero 


Vest Pocket 
Bring You 


‘95 weer 


Testing Defective 
Electric Cords 


ne peers 
A 
Sees 
Seine eat aeeess 


How can I find what is wrong with 
cord of ain electric lamp or appli- 


answer to this question must be 
divided into two parts, with reference 
to the additional questions: Does a fuse 
blow out when the cord is connected to 


Fig When 
ouschoid ‘electric 
Sppliances cease to 
inetion the if. 
fealty te usualy in 


the circuit? Does the fuse remain intact, 
but the appliance fail to function? 

he blowing of the fuse denotes a short 
circult, ether in the connections at the 
end of the cord or perhaps in the lamp or 
appliance itself. 

If the fuse does not blow when the con- 
nection is made, vet the lamp or appliance 
‘will not operate, the chances are that there 
is an open circuit somewhere in the cord, 
in the connections at the ends, or possibly 

the lamp or appliance. An open circuit 
is a condition where the path for the cur- 
rent has been opened or interrupted. 


What are the tests for locating 
short cireuit? - . 


ROCEED first to the most common 
‘cause—the attachment plug on the 
tend of the cord. Here lies probably sev- 
enty-five percent of all cord troubles. 
Examine carefully the wires leading to the 
contact screws. Is the insulation in good 
shape right up to each screw head? Are 
there any stray strands of copper wires 
that reach over to the other point or 
screw? If a knot is tied in the wires, un- 
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How I Made 


100,000 
itha Fool Idea 


Learn my money-making secret—Be a Real Estate 
Specialist—Start at home, in your spare time— 
Use my successful System —Free book shows how. 


suctically unlimited. 
‘Tem mithon propertie ae now 
‘aid when athe market for rent eae oF 
‘tate ten the 


ide 


‘But with ‘ion ab home—in your spare 
1 made more than one hun: es id di other 
red. thousand dollars. net ‘aan you. My’ free book 
tells you how. 
Read These 
Records 


Hero are just a fow brief 
extracts froin the manny 
ern reeeived “from han” 
Users ‘of my” money-maki 


tip & high-class’ money-aake 
iy ‘buatncas of your own 


{i 
the door of the biggest and 


bose ng inne 
offa'your whole fee 

our and gn, an $00. A 

ccessful System it (Former Dry Cleaner, 

Lise My Siieaesefal AL over $100,000 worth, of property 
When I started in real estate, I tomed over- fist yt with, your methods, an 
board all the hitor-miss haphiasard, rulc-of- Houten, New \Wermer Grocery Clerk 
tim methods set vatfatsopere ‘Have sold’ shooeds of olla worth ol 


hods of the past, and pat 
ater of my own which’ 
‘way aa the modern 1 


peer 334, 


ji 
Ki “ene Maal 
work in real estate netted me $430, 1 


'B, Bennetts California, (Pormer Tv 
as ai Hine sold one 88,000 Jt und 
you want to use my amasinalymuccesfl ae 

tem-—send for my fee book now. Tt tells how 
Iiccerded how [have helped other men and 
‘women win big suceess—how you. too, can 
Miceved-how you ean bave a splendid bust- It, Follow ie instruetions 

money tay way 


Get Free Book Now 
My big, pew ilutented book i filed with 
ny ind of areal 


Make big 
fness Of sour on and make more money than 
You ever made before 


A Wonderful Business 


Pehat you ean do. 
fail coupon right now and 


ft 
Te doesnt retires Feary of study 

te oat other Haines aid rote. 
them and. women. Care of my system are 
taking $1,000--85,000--$10.000 "on single 
Gealsas mek as the average tan gris or 
thonthe and years of hand work, And the bass 


verean Drains 
‘205 Rast a3 


Practical Experience 
Is All That Counts 


ring you must 
"Paldara seas [= 


Universal Training Is 
Exceptionally Thoroug 


ult 
Prepare Now for Next 
Spring's Opportunities 
ry 
‘ 


Year around 
sralabietnt 


=o 


=r 


Twpect your nearest Universal School. Or 
TPMESE Soaedtane mall epapon for, th 
Bicture wry of Univeral Schools 
Becntly erento. te boshe * Av 

Whar te Kerns Fo You." Your cs 

free lf you clip the coup, fil in 


Universa 
Aviation Schools 


Flying Course Aviation Mechani's Course 
‘Basinen Course 
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tie it and see that the insulation is good 


within the folds of the knot. 

‘Next run your fingers along the entire 
length of the cord, feeling for worn places, 
perhaps poorly repaired with tape (Fig. 1). 
Follow the cord up to the point where 


jo0th bushing protecting the thin insu- 
lation (outer covering) of the cord, or is 
there a rough-edged hole and does the 
cord look frayed and questionable at that 


Examine THE: 
abeas, TE 


BOTTOM VIEW OF LAMP 


Fig. 2. In testing « table or for tmp, turn 
Tete and innpect the sor, not and splices 


point, with perhaps a glimpse of the cop- 
per showing? 

In the case of a lamp, turn it bottom 
side up and, if there are splices made in 
the base, see that they are well made and 
properly taped. Be sue that the tape 
turns over the end of the joint, protecting 
it well (Fig. 2) 

If an appliance is in question, such as 
an iron, toaster, or vacuum cleaner, the 
method of connecting the cord to it 
must be inspected. Irons and similar de- 
vices generally use a composition attach- 
ment plug which is made in two halves, 
amped together by two small bolts. 
‘This plug, which pushes on over two 
prongs in the base of the iron or toaster, 
[Soften at fault, and should be inspected. 


Loosen the screws that pass through the | 


blag and open the two halves. You wil 
Finda spring contact piece attached to the 
end of each wire by a short screw. Look 
for burnt or damaged insulation, with 
possibly the two wires twisted tightly to- 
ether; also inspect the cord for injury 
Shere it left the end of the strain spring. 
The wites in this type of plug usually lie 
in separate 

grooves molded cos2-79 
fr the composi-€ TTEC 
tion for them 

See that they are 
correctly. placed 
there. when you 
assemble the 


together agai 


Howixan open 
circuit hunted? 
SERIES CONNECTED 
BELL avo BATTERY 
Fig 3. Doorbell and 
atiery for testing. 


'N MUCH the 
Start at the plug 
fon the end of the 
cord and look for a broken wire or loose 
connection under the screw. Next follow 
full length as before, feeling 
1p” spot, which may indicate 


‘These checks having been made with- 
‘out results, next test the cord in the fol- 


‘enters the lamp or appliance. Is there a | 
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TIME 


TRAINING 
that leads to 


ns 


Eximat ates 


rset tt 


a 
ieee 


‘A RAILWAY. 
TRAFFIC INSPECTO 


(Seating rors pest) 


On A PoaON 


HIGH SCHOOL 
EDUCATION. one 


acupiere ia $]QHS 


By Our Proft-Sharing Plan 
OUR GRADUATES SUCCEED 


Chicago School of Watchmaking 
‘Su. CHICAGO. 


sz TESTS 
50 CENTS 


an ordinary elec 
tric door bell (borrow one from off the 
Kitchen wall, if necessary) and a dry cell, 
and connect them together in series as 
illustrated in Fig. 3. ‘Test the bell to be 
sure it rings. Now attach the two 
wire ends at one end of the cord as 
shown, one to the free post on the bell 
and the other to the free post on the 
battery. ‘Touch together the ends at the 
other end of the cord. 

If the cord is all right, the bell will 
ring. If it does not and you are sure that 
your tester is connected as described, keep 
the free ends at the farther end of the 
cord touching each other and bend the 
cor between the fingers very slowly along 
its length. If there isa break somewhere, 
it will probably: come together by this 
treatment and the bell will ring. 

‘When the break has been found, if it is 
quite near either end, the cord may be 
ut off there and reconnected, but if it is 
in the center somewhere, do not try to 
repair it unless for temporary. purposes 
A repaired cord is seldom satisfactory; in 
fact, it is prohibited by’ the electric in- 
spectors in many cities as unsafe, The 
price of new cord is low and is good 

investment in replacing worn or broken 
cords, that might cause a serious fire at 
‘any time.—HARoLo P. STRAND, 


How to Make Small Pulley 
for Model Work 


GALE, bose puis somatione sre 
needed for curtains, for yacht models, 
‘and for other uses. ‘To make them, shay 
‘piece of scrap brass as indicated. Drill 
2 Bete chroval panne ald the poe 
end to end, and drill a matching hole 
through the other end. For the shea 
tse the terminal nut from an old electric 
ry cell after fling 
down. the thicker 
sei noma on 8 

cut froma wire 
nail. Bend the ring 
from brass wire anc 
attach it firmly w 
thinner wire. Solder 
the ring and the 
spindle in place, and 
the pulley is made. 
—J.G. Pratt, 
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Will You Be Farther Ahead 
Three Nears From ae 


mare time Increased earning 

ing. Hint whether the attainment 

‘social life, or the real joy of 

Sopa «rors Latagnat point of iow: ts sles that ee ta touns eta 

‘ments are availabe, wherevee one liven, through Columbia Home Study Courses, 
‘The range of subjects is wide. 


COLUMBIA UNIVERSITY 


Offers Home Study Courses of University Grade 
in the Following Subjects 


Jualiae 
Hale ory Writing 


Library Bervice 
Herts 


Persone! Administ cation 


Preto Cannon 


i 
FFE maton a. 


T™thiscquntry we are in the mit fa adult education movement, University 
iby een a a ant factors in thi progr mane 
iment, for they offer expert guidance under educators qualied to direct. 

“Our courses bare beta Pe Mructors to met the special require- 
ments of study at home, ‘While all basic material essential to the full under- 
Sanding of each subject is fully covered, sullicent elasticity ia allowed to pertalt 
‘tluptation to Uhe individual nosds of the stodent. Everyone who enrolls for & 
Columbia course is personaly taught by a member of the University teaching 
Stall Special arrangements can be made for group study. 

“The University will wend on request full formation about these home study 
courses. ‘A‘coupon is printed below for your conv Ifyou care to wile & 
ictter briefly outlining your educational interests, our instructors may be able to 
‘offer bepful suggestions. Mention subjects which arc of interest to you, even if 
they are'aot lined here, ditions to. the courses offered are made fon time 
to'time. 

HIGH SCHOOL. AND COLLEGE PREPARATORY ODURSES 
evirs peeing eee 
i *Weshal begat toned 90 


ing ners t the 
SSF pect bulletin pow renee. 


QOLONBIA UNIVERSITY, Calvenity Euepaion tome. Study. Deprtseat. Now Foti 
ead me ‘tout Columbia University Home Study Coursen, 
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Six Helpful Hints 
for the Home 
Mechanic 


y of those who are motorizing 
ome workshops, T needed a 

pulley shaft to use with a 4 

| motor. Finding that one would be some- 
what expensive, I visited a garage junk 

pile and obtained parts for constructing 

an entirely satisfactory shaft, as shown 

in Figs, 1 and 2. 

‘The shaft is the steering shaft from 


Fig. 1. This countershaft for Hight work 
Temall 


any small automobile (I used a Chevrolet 
Steering shalt). The bearings are. cone 
pecting rods of either a Chevrolet or a 

jerany Kind of rods that have abot 
in the head (mine are from a Ford). It 
the shalt is to be very long, a third rod 
may. be used in the center and fastened 
les 10 the 


in Fig, 2, 
tied thatthe bit a the 
top of the connecting rod extends partly 
into the hole. Far from hindering’ you 


“sf AIRPL ANE, 
DRAFTING 


[AIRPLANE DRAFTING 


COAIRPLANE AIRPLANE 
‘MOTORS. ‘MECHANICS. 


"EAL REARING POST 

Sts Eten Boo 
Fig. 2. The complete countershalt and details 
‘Showing how the connecting fous are used, 
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from putting the shaft in, thi 
help. With a round file, make a groove 
all the way around the shaft at each 


When Thomas 
where you are going to 


iiesenttais | Edison 
Same visinhitiniioacd groped nm the dark 


‘Now you are ready to mount the shaft. 
Put the bolts in and tighten them up 
until there is no play but still the shaft 


sao ae al Soe Se | 'N 1859 Edison was a newsboy 
turns easily. Place the shaft on the bene oe 
or wherever Jou are going to mount ity poe thst trains in and ot A 
‘and mark the locations of the bolt holes. | Detroit. He spent every hour 
‘After you have the shaft permanently | 014 noe ie ae 
fastened, you may find that it dos not could spare inthe public library 
run freely. Simply attach your motor to | 3 i - 
Hee tae tees erect | _ Sreppans benvely with acér 
the oil holes place a small amount of | tain section, and trying to read 
valvegrinding compound or ther abrasive | j i 
rar oat ct ten minutes, | it through consecutively, shelf 
‘Then clean out the beatings with gaso- by shelf, regardless of subject. 
Hine and place oil or grease in them, | "A danirable determination! 
Edison was destined to be well 
read, just as he was destined to 
become the greatest inventor 


‘The bearings will last indefinitely, as 
you ean tighten them up when they be- 
Zome the least bit loose—a distinct ad- 
vantage.—Jaates SupperH. 


A METAL worker inconvenienced by | 


the loss of his acid brush while doing | 
‘some soldering away from the shop, made 


wih SESr 


Just as America’s greatest inventor 
brought light into the world through 
the great medium, electricity —Amer- 
ica’s greatest educator brought light 
to everyone through the medium of 
good reading. Dr. Charles W. Eliot, 


G. E. HENDRICKSON. 


‘ADE. for office work, the old- 
fashioned letterpress shown below 
is something that every amateur cabinet 
maker would do well to have. Presses of 
this type often can be had for a. song 
either from the original owners, who; of | 
course, now have no use for them, or from | 
junk dealers or even secondhand stores. 
"The one illustrated was purchased 
from the Post Office Department for 50 


Carlyle once said, “If time is 
precious, no book that will not im- 
prove by repeated readings deserves 
to be read at all.” Time nowadays is 
more precious than ever before. We 
cannot, like the young Edison, attack 
the countless shelves of public li- 
braries. Probably none of us possesses 
| the persistency and patience which 

guided his early reading. We must 
have only the really great literature, 
the books that make us think 
straight, talk clearly and increase 
both our power to succeed and our 
enjoyment of life. 


‘This Famous Booklet FREE 


[Before you spend anather pen 
ny for books, get a copy of 
“Fifteen Minutes a Day"— 
the famous booklet that tells 
how to turn wasted minutes 
into powth and increased 
power, It's ready and waiting 
for you. Sending for it does 


not obligate you in any way. 
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ofall time. But his early desire 
forfinereading was a blind grop- 
ing in the dark. The books ina 
modern public library would 
take fifty lifetimes to read! 


Now everyone can be well read 


pure gold from the world’s literature. 
Into a single set he assembled the 
‘essentials of a liberal education, the 
books that everyone must know to 
be well read. In the Five-Foot shelf 
are the carefully selected writings of 


RO ON Ee from his lifetime of study, selected the 302 immortal authors. 
Tak te Nope sori oo DR. ELIOT’S 
a noncorroting, brush in a few minutes FIVE-FOOT SHELF OF BOOKS 
from a short piece of wire solder and a 
‘of rope or heavy twine, as (The Harvard Classics) 


‘The Harvard Classics answer these 
requirements to the last detail. 
Already they are read and cherished 
in thousands of cultured homes. 
“Reading,” as Edison himself sa3 
“will never take the place of doing 
but it enables us to travel twice as 
far with half the effort.” 


By the famous Collier plan these 
wonderful books are brought within 
easy reach of everyone. Do not put 
off finding out more about this inval- 
uable set. 

Mail the coupon today! 
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The Boss Didn’t ies 
Know My Name 


ecEGHMICAL AND INOUSTRIAL COURSES 


ascot 


mn aaes RoR Ba 


fearnAviATION 


WHERE LINDBERGH STARTED! 


gee tere we 
LINCOLN, AIRPLANE. SCHOOI, 
ante ete Rie. 


cents. Its capacity is 454 by 16 by 20 in., 
and it is excellent for veneering or clamp- 
{25 wp dead werk The eopet oc travel: 
{ng part will tit several degrees, thereby 
taking tapered work as well as flat. A 
patch may be clamped perfectly in any 
part of a board not wider than the press. 
‘There are thousands of these presses 
lying around waiting to be put to work, 
In my small town there are two other 
larger ones of which I know and a 
dozen or more smaller copying presses. — 
R. C. Stastey. 


TT HE Taquae ustated in Fig. 5 has 
been found useful in making’ small 
sketches or drawings in the shop directly 
upon a sheet of paper attached to a pad. 
This permits making carbon copies 

‘The square blade was made from a 
piece of an old wooden ship curve 1:0 in. 
thick, and the head from 34 inthick 


Fig. 5. A shop sketching outt, consisting of 
ped, & homemade Taquare, anda tangle: 


, but any close-grained woods 


A pair of small triangles, 6 in. for the 
48. i and § in, for the 30-60-degree, 
complete the set.—W. E. Patnick, J. 


NSTEAD of keeping miscellaneous 
screws, bolts, nails, and other hard- 
‘ware in a drawer or a box, from which 


they have to be emptied upon the bench 
for sorting, one home mechanic uses 

cloth containers made as shown in Fi 
Each of these consists of a square of oil- 
cloth provided with straps by which it 
can be hung, on, nail or ook. Small 
articles may be dropped into them while 
they are suspended, and their entire con- 
tents can be sorted over by spreading 
them on the bench —G. E. Hexpnicksox. 


)R locating broken connections within 

a radio set, inspecting the internal 
mechanism of models, and similar work, 
a tiny mirror on a long handle such as 
dentists use is a valuable tool. It will 
often save the work of disassembling in- 
tricate parts which interfere with direct 
vision —J. B. 
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Glimpses of Unusual Men 
(oki om ac 80 


comparatively uneventful life ofa lithographer, 
photeengraver, ‘and “nempaper_ cartoonist 
iat then came the Spanish American War, and 
hhesaw service in Cuba with his National Guard 
Regiment, meanwhile acting as war correspon 
dent for the Brootlyn Duily Eagle. Alter his 
eturm, he had settled down to the peaceful 
business of conducting a small newspaper 9yn- 
when he learned that Wiliam Ziegler, 
ire manufacturer, was organizing. an 
‘expedition to the North Fole under the leader- 
ship of Evelyn Briggs Baldwin, who had been 
fone of Admiral “Peary’s assistants. | The 
wanderlust seized Fiala and he joined the 
party as photographer. 

‘The journey was unsuccessful so far as 
reaching’ the Pole was concerned, but it gave 
Fiala a chance to distinguish himself by his 
daring and ingenuity. The ship, the America, 
hhad-been icelocked for ‘nine’ ‘months when 
aldwin decided to blast his way out. "The 
crew got busy with explosives, but after a 
‘couple of days a few blackened dents in the 
ten-foot ice around the ship were the only 
‘evidences of their work, ‘Then the photogra. 
ppher discovered an opening in the. two-mile 
Kee'cake in which the ship lay embedded. He 
‘asked Baldwin for permission to blast the cake 
{in his own way. Risking his life several times, 
Fiala mined the huge frozen island with gun 
cotton for about a mile. Within five days, a 
series, of terrific explocions had freed. the 
Anmerica, and she returned home safely. In 
Tecognition of his feat, Baldwin made his 
Photographer second in command. 


HEN two years later, in 1903, Zieler 
ak aut doather Nerih Pole opt 
tan he acd alan change The expedition 


tailed in June, again. aboard. the america, 
More that's year passed, and nothing was 
heard from he. 


Tn July, 1904, 
Elaine tent out a eet hip bud the veel 
turned in the fall without news of the 
patton 

Asif the Arctic had swallowed the Ameria and 
Ai aboard hex Then ascond reac ship 


nde north of Frang Jose Land 
“They had suffered almost indexable hard- 
ship. Settled for thelr frst Arctic winter on 
Rudolf Inland after batting forty-nine days 
through $00 miles of lee, they woke up one 

ihe morning toi hat che ae bad 
Broken ‘way fom is smoorings in Polar 
hurricanes After four days of icy tempest, 
the dmerica came riding back, and Fila eft 
the titan rater hn Hradqarter 9 
the ahip. ut not for lang. One night, 
hands were awakened by'a thunderous crash 
And the shriek of breaking timbers By the 
flare of rockets the explorers sw gant masses 
St ce crowding in on their vewel They tm 
Toaded the ship in a frensied rush, No sooner 
wwere they back at the base than the merit 
tras literally splintered to bits by the ie. 

But Fiala did not give up hope of reaching 
the Pole, “Two unsuctessful northward dashes 
followed. On the frst, many of the men be 
fame 40 discournged. iat ther leader 100k 
them back to Cape Flora, on the southern tip 
of Frans Jouet Land, where they could wart 
for a relat ship. ‘The majority of is crew 
fafely settled in hut, Fala, with a handful of 
olunteer, started back north, “With their 
tog teams and sedges, they made a Sfty-four- 
Say tp acs ran ela eas, he a 

rouge Arctic night. During this journey, 
Fiala tnd one of his mea fll nto the facure of 
‘glacier and were rescued by their companions 
Ain hey reached Rad, ian 
Griginal base. Tn the spring, all was in read 
fess for the Binal dash to the Pole when, one 
Bight, the ice began to crack right under thelr 


tents! Fiala then aban- (Coiled ow fe £38) 
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For the past five 
years the American 
Sehool has provided 
‘8 free Employment 


ar 


Ove man pute it thin way: *L reall 

didn't know exncly What Drafting wax, 
T thought it required artistic talentand 8 
Ligh sthool or college education. T'was 


‘much surprised. to lind Yt wasn't. any 
Harder to learn than my former trade of 
plastering. 


PROMOTION 
for Office and 
Factory Workers 


If you're a shop man you 
‘cai realize that the man 
sho makes the plans is 8 
step above the workman 
who follows the blue-print. 
Ifyou'rea clerk you know 
that copy ures all 
day cannot compare, in 

‘oF reaponsibility 


NTS! 


service for all who | ‘ithvcreating designs and 
gempteted this | intr or the predict 
home- of industry. 
recommen How are you going to 
we nig’ fron rosin 
DRAFTING Fe te con You syed 
ei ac te feta $105 ea inven 
Hy ireuinie Dratiog, | cach the cote | intouline where there fea 
fanyofourmostaucces- | Mal Cou ral faerat Let ws she 
fal Contraciorgand Eng | Gon Esa remark: 
A RTNETED i tke | Sas! thie 


‘Drafting room. That op- 
portunity to get to the top 
to meet big men—to 
take charge of important projects is the 
best feature of Drafting. 

‘The work is interesting and plessant. 
‘The hours are easy. You work with a 
rrenderal bunch of fells Salarina ange 
from $35 to $50 a week for beginners, up 
to $100 and more a week for experienced 


Ines time, and wi 

effort than any other line, 

Free—DRAFTING BOOK 
tone ave, bean 
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ralaed“Autamotl 
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POWER 
PRD AT 


More and more is electricity 
lifting the weight of labor 
from the shoulders of man. 
If you are not satisfied with 
‘your present job, become an 
ELECTRICAL’ EXPERT 
fand free yourself forever 
from the discontent of low 
wages, You do not need any 
previous training, Any man 
who can read and write and 
use his hands can become 
fan electrical expert. 


Here is Your 
Opportunity 


‘The NEW YORK ELE 
TRICAL SCHOOL pre 
pares you for the BIG PAY 
profession. First you learn 
the theories of elec 

and then you put them into 
actual practice. You solve 
each problem with your 
own hands. When you have 
completed your course at 
the NEW YORK ELEC- 
TRICAL SCHOOL you can 
go to any part of the world 
and be sure of a good living. 
Write today for the 48-page 
booklet giving full infor: 
mation on how to be an 
electrical expert 


New YorK ELECTRICAL 


SCHOOL 


40 W. 17th Street, New York 
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doned the attempt and started south, where 
the rescue ship found him and his men. 

‘Back in New York, Fiala conceived the idea 
of making a specialty of outitting explorers. 
‘One day, ‘Theodore Koosevelt called upon him 
for equipment. Impressed by his personality 
and experience, the Colonel invited Fiala to 
accompany him to Brazil. Shortly after his 
Fetum from this expedition, Fiala saw service 
‘on the Mexican border as captain of a machine 
fun troop. During the World War, he was 
placed in charge of the Army proving grounds 
At Springlield, Mass, with the rank of major. 

‘Major Fiala, who is a member of the Ex- 
plorers' Club, is an inventor and a writer as 

‘as an explorer. Among the devices he has 
Originated are firearms, a sleeping bag, tents, 
and a poeumatic attachment for canoes that 
prevents them from capsizing. He is the 
Author of Fighting the Polar Ice, a description 
‘Of the Ziegler expedition; the scientiie record 
Sf the trip; and of a book dealing with the 
Spanish-American War. 


A Patron of Sciences 


HE latest conttibution 10 scence. by 
Colonel E, 1.'R. Gree, son of the late 
aly Gren, “the wn shen ras 
00 drgile hangar on Round Hil hs 
Trace etale overlooking Bazar Hay at 
Souih Dartmouth, Sam The building, 100 
feet bog and seventy-two fet high, hat een | 
sced at the diposal af research then of the 
famechosetts Tatts of Techoobey en's 
laboratory for conducting fog Sting exper 
ments on the estate. It houses the Afayjircer, 
f'bling presented to ML TT. by Paal W: 
Lutehieud president ofthe Tasitutc’s Alama 
Aerclatoe ‘sad ef the Goodyear Zeppea 
Company.” It" will enable Investigator t | 
expbre fog regions a mile in the airat a slow | 
fale of speed Photograpta of the blimp are | 
Shown ot page bitte of tis ase 
“Toe fog Isboratory scaly pa 
Speimentl center 
at Round Tile int 
Fag Gate foe L 


terest i 
atlantic flight. The young. airman's, phe- 
‘nomenal accomplishment fairly elated "the 
‘multimillionaire, who presented to his fou 
merous friends solid gold replicas of the Spirit 
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other institutions, For his own amusement, 
Groen has a small loop receiver attached ts 
the roo of the electric Brougham he haa used 
‘ver since sheumatism made walking dificult, 
The Colonel enjoys an interational repata 
rmateur photographer, and one of 
res iy dewted,exaely 0 
Dhotographie experiments. Among. his per. 
onal feats inthis eld is the photographing of 
scenes ten miles away with a forty-<ight inch 
focus camera. 

Colonel Green, a man of unusual vitality 
and energy, began his sclentige hobbies about 
1918, two years after the death of his famous 
rather, He was then jus ity years old, am 
ge. at which, most men, inheriting vast 
wealth, would be content to take life exsy. 

‘But Green had had a hard schooling. His 
mother had determined that her som should 
fet actin with work a ist hand. After 

fs graduation from Fordham University, New 

York, where he studied law, she obtained & 
for him in a law office, where he was train 
the legal technicalities of real estate. Two 
Years Tater she took him to Chicago, where 
ths conto rea holding, and peronaly 
“tilled hin in the management of property. 
he yea ate nH Hetty Gree ve 
her son the Texas and Midiand Railroad and 
pent him. to the Southwest to manage it in 

ron. Here Green demonstrated that he bad 
Fiherited his mother's business genus. In the 
seventeen years of his management, the ral 
ond increased. in. value. trom, $730,000 "to 
1800000. Tesides, he engaged succesfully 
in'a number of other enterprises. and. also 
entered politics, “The title ef Colonel was 
bestowed upon him by a Texas governor 

Even in the Texas years, Green's 
leanings found an occasional outlet. 
after Stareon's wireless experiments in 189%, 
Green attempted to apply the new science to 
tallroading, but was unsuecesful. Hl assisted 
iubin, pioneer motion picture producer, who 
was one of his employets, in his easly ex 
nents, and once hnanced five French flyers 
who came to rie! in Texas In 1910, the 
Colonel was summoned back to New York to 
aid his mother, whose health was falling, in 
the management of het properties. He as 
Inarried in 1917. "One Bobby he and. Mev. 
Green have in common is the education of 
orphan gis, 
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FTO balloons are being purchased in quan, 
tity by the United States Department of 


Commerce to measure the height of clouds 
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Sypenr in th cod cited by Se pada 
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Herschel Logan 
with made 
(1) before and (2) 
sis F poms ‘School 


turns INK toGOLD 


JHEERSCHEL LOGAN wanted to make money. He liked to draw, but his work (an 

EX Eerie of which is Shows in 1, tne eel radly drawn bee shoe) os Got 
{good enough to sell. Seeing an advertisement of the Federal Schools, he filled out a 
Soupon like the one at the bottom of this page. Now compare his recent work, No. 2, 
with the crude ink scratchings he did before he enrolled in the Federal Course, The 
rawing of Lincola shows that Logan understands the proper application of ink. You 
‘can see for yourself how the Federal Course has "steadied his hand. T 
‘of drawing that is simple, strong, masterful and pays big money to the 
do it. Mr. Logan is just one of hundreds of young people making good money because 
‘of Federal Training. 

Publishers buy millions of dollars worth of illustrations like Logan's, every year. 
If you like to draw let your talent make your fortune. 

‘Over fifty famous artists contribute exclusive lesions and drawings expecially 
prepared for the Federal Course. It’s easy to learn the “Federal Way.” Study at 
home in your spare time. 


Test Your Drawing Talent 
Many people have a talent for art and do not realize it. Ita well proven by Logan's 
feat wor compared with his drawing of Lincoln, Do you ike to draw? A liking fr 
drawing usually indicates talent which can be developed. Our 
Standard Vocational Art Test will tell you just how much ability 
you have. Send for it, it's free. We will enclose with it our 
iMlustrated booklet, “A Rood to Bigger Things,” which explains 
iMustrating asa 
profession, tells 
‘about famous art- 
ists who have 
helped build up the 
Federal Course 
‘and shows the re- 
arkable work of 
students. You'll 
want both the 
booklet and the 
textchart. Fillout 
the coupon now. 


FEDERAL SCHOOL OF ILLUSTRATING, 
10149 Federal School Bidg., Minneapolis, Minn. 


Please send your free book, “A Road to Bigger Things,” together with your Stand- 
‘ard Vocational Art Test. 
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Good’ paying postions, inter- 
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handgun, am 18 
Artin oo pital You ear everetns 
TELEVISION INCLUDED 

Compete Radin Coure ali 
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Plant “Pills” Grow 
‘Bumper Crops 


(Contin from pape 50) 


the greater number of the destructive insects 

Cerf calculations, based on actual ex 
periments with these tanks, indicate that in 
two or three seasons the ‘vegetable grower 
‘would repay himself, rom the extra production, 
for the original outlay for tankage. 


‘thas been determined that the best division | 


of the shallow tanks isin small actions measur 
fag twenty by ten feet. This facilitates the 
plaating and gathering of crops, and the main 
{enance of the water level. Sch smal sections 
also would enable the farmer to control more 
hry the aren devoted each vegetable 
Serending on market and demand” Coat 

“pis” for large-aren fertilization will ron 


soil fertilizers, but, 
method, the variability of soils and ther differ. 
ing demands for “renewal” are eliminated. 


CURATE sheer rth, 
Summerset: 
tee 

fee 


Ta agriculture, seems to 


Thon De Cercke and his students produced, 
in controled areas conditions of heat and 
Aidiy imilar fo those ofthe desert sections of 
Arianna, New Mexico, and southeastern Cal 
iormia On these minature desert, the set up 
tanks which were nid abe rap, 
beste tac, opin chard 
plant, and ther food cropa’ Te was found 
thats compared with 300 fomato ‘planters 
heavy cropping fom, one acre of wil —more 
ants of eqeal size and strength 
tould bs profored in oes acre of tani se 
twenty-five to saty" percent greater pro- 


| ductivie 


Dr. Gericke is convinced that the real im- 
partine ft ey rete 

ication of the tank principle ie 
ap te the ed region of Oe worl, 

"hae been proved,” he tld me that the 
sands ofthe desert ar fete, if water cam be 
Placed on them in suficent quantity. But 
there ae mina of such acres ta which water 
Cannot now be, and probably never wil be 
Sipplied in. amounts sulicient for adequate 
Frngation, ‘Vet a few gallos of water, thialy 
Covering the bottom of comparatively cheap 
tank, cin be made to product food in abun 
‘icin te mide ofthe wow barren desert 
‘Any small spring will supply this wate: i can 

ie hauled in at & proft, ort can be caught in 
(hoes ares Where eves's ght rata Sout 
very winter” Anyone can build the tanks, and 
{nthe equate climate of the desert, from the 
Iuitede of Arizona southward, two crops 
Year, oF at worst three crops every two years, 
an be produced.” 


TPOCOVER the bottom ofa tank twenty by 
tenfestinsse containing 71 toma plaot 
for example reeves 100 ete feet of wate 

roughly 730 gallons~with the addition of 
Shout hal a Such move dating the growing 
‘tacon fo make up for evaporation and sbunpe 
tion to maintain a sictnch depth the foal 
of waters placed at 1300 gale a excessive 
Sraoant, a considerable quantity wil rena 

for the boxe “Tis quantity of water 
frou mot sdeestely ingen atta of and 
ne ball the se of this tank for one season 
‘Yet an equal ares of land, even i thoroughly 
iFagsted, would produce a ts suet, only 
shout one Sith of the fod plants that can be 
frown in the tank. Each of the earth grown 
Plants, to, would deliver only about sy per 
Eatol the production of eacho the tank plant. 
Shere are few se ictal et 18 
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ee RAISEC Your Pay 
pagaimareariers “with these these and with this 


tions of the American desert on which there is 
‘no annual rainfall,” said Dr. Gericke, “and 

almost none on which artesian wells cannot be 

‘brought into flowing at comparatively shallow - 


dott, One anil, propery caught and co Pay Raising P1: 2 


served, ly enouy 
Of these inks for a year, The output of one — 
Small well, insuficient to irrigate adequately J 


‘neuer of sol, would provide an abundance o | 
water for ten acresof tanks. The cost of build- | 
I the cone tak rab one tenth ha | 
necessary to. produce water enough for 30 f 
rrigation and to install pumps, reservoirs, and Pay-Raising 
ans for its conservation and delivery tthe | 

feds. The tank is Independent of gravity or | 
‘Dumps, and water enough to supply many such 
tans can be obtained fom almost any spring, 
well, or natural tank’ on the desert.” 


My 


J[NHIS vision of the future, the plant physilo- 
st foresees every desert spring surwmunded 
with Mat, shallow tanks, each containing 4 few 
inches’ of water, and tach led with food 
psig plants number ute to fen 
ree populations, He declares that the tank 
m wil eventually replace the “furrowed 
for large centers 
th It for instance, the roof of 
{t akyscraper could be tured profitably into 
Yegetable or flower garden. The man with & 
‘ity Tot could add materially tothe family in 
‘come by the useof only’ a small part of his and 
"There is now open tothe man living on the 
most remote farmy in the most barren land in 
the word, the means of providing himself and 
his community, at low sbat, with all th 
table foodstulls the climate will permit,” con- 
tinued Dr. Gericke, "An area les than one 
fourth that which in my boyhood days, su 
plied the garden truck’ or the family, wil pro 
Auer foodstulls of variety, quality, quastity 
fnd value never dreamed of by the home gu 
ner Incidentally, the abr rere wl be 
‘only a smal faction of that needed for proper 
tiling of the aol. This it seems to mes i the 
sreatest valu of the five years of experiments 
Wwe have bees conducting —that millions may be 
Ted from’ water, om soils that hitherto have | 
produced nothing but an occasional clamp of 
few fig tre 
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Experiments Indicate 


R. HERBERT J. BRENNEN, physicist | 
of Northwestern University, a few weeks 
‘ago revived the old theory of Sir isaac Newton, | 
the great seventeenth century English scientist, 
that igh ‘consists of corpuscles, oF minut | 
particles, by declaring that ligt is composed of 
Electrons, “This would mean that sunshine and 
the electrons given off from w hot filament in an | 
tric lamp are, in the last analysis, the same 
thing—atomic matter, | 
Dr, Brennen’s theaty seems to be supported 
by the fact, discovered by Professor E. F. | 
Nichols, of Vale University, and Dr. G. F. 
Hall of Dartmouth, that ligt exerts a ceriain 
pressure upon a body which it strikes, in the 
fame way’ asa jet of water trained, for example, 


i ht ties aa LS FOR “UNCLE SAM” 


in measuring it. They found that sunlight Railway Postal Clerks $158 to $225 a Month 


strikes the earth—or rather that half of the 
lobe which it illuminates at one time—with 
force of 160 tons. Later experiments have 
shown that a ray of sunlight has mass oF 
inertia. According to Dr. Albert Binst 
‘beam of light is deflected by the pull of gravi 
exactly ike a water jet. The truth of that hse, te Set 
theory was proved in the sun eclipse of 1919. of dig Row as peal 
Professor Einstein, however, does not give the 

‘weight of light as the eause of this phenomenon. 
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The Bulldog of the 
Insect World 
(Cotinned from page 31 
first frost, so that they never see their off 


ring. 
Phen the baby wasp breaks from its coopon 
in the ground, it immediately digs its way to 
the surface. "For several weeks it lives on 
‘reetened liquids, such as the nectar of fw 
fem, honey dev, or the juice of Fults, lapping 
it food with a short rough surfaced underlip, 
much as" cat uses its tongue, During this 
Period. the wasps mate. 
Sart digging their underground nest 
Th years whea the noisy “"seventcen-year 
locusts" oF ‘ieadas, are. Pletal, they” are 
‘often used by’ the wasps ia place of the cate. 
pillan. if these insect, far heavier than theit 
faptors, are found at any” distance from the 
bburrows, they are carried to the spot by’ series 
fof curious maneuvers. The wasp, drags. the 
tndy of the paralyzed cicada high into tee, 
grasps i ml, and launches into space. Tt 
tiny wings become a blur as it tries to carry 
its impossible burden. Wasp and cleada fal 
tothe pround in long eid that carics them 
bearer the foal. ‘Then the wasp tua its pre 
into the branches of another tee and taker off 
Xan. “Often thee or four glides are required 
torreach the burrow. 


UT by far the most spectacular atte cure 
‘Bi vhen the wasp attants te unl furevered 
tanaatela, euch bometines gee to Oe ase 
of's baby's hand snd ives af long axa hore 
Ordinary this dreaded set stalks. stout 
ear its neat Bike master surveying his do 
tan, Bt the hum of tiny wasp wins, herald 
Ea tie apprech of 2 Setanta 
throws into spank It rune this way and 
that searching ramucally for sbeter"Re the 
was ies ler, the peat soier lermately 
Sovicsuey a rer tnd vora alto 
{Te wasp weaves im and out mith Tightning 
Ike dasee that confuse its sdveray. The 
‘oiler strikes out again and again ‘misang 
{Sch inet las it i lever an opening, 
Sit the wanp, vests ts, da 
ae plnge of is prays stinger and the 
pee acter 

However fis notin such deadly gladiator 
cont wt ins stxdy attack pon ce 
‘rorme and garden pets that the wasp proves 


2 friend to farmers. Experiments may. soon 
bbe made in breeding quantities of these insect 
allies within laboratory walls. If such tests 
succeed, squadrons of the blue and orange 
battlers will be sent forth to join the insect 
army now fighting for man. 


Gems Made to Order in 
Chemist’s Laboratory 


FRENCH chemist, Luis Nolet ireported 
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Mr. Aylesworth smiled. “You mean when a 
speaker in the Democratic national convention 
tras shutoff fa the midst of « denunciation of 
the Republican agricultural platform? 
wwas an accident, and a funny one. Some 
prominent Democratic publishers called me on 
the telephone from Kansas City to protest: | 
started an immetiate investigation, although L 
Knew it had not been done deiberstely 
"discovered that ony the Eastern stations 
tad been cutoff, The interuption must have 
Cccurred. somewbere on. the telephone wites 
Connecting’ these stations. The. telephone | 
Company engincers traced the break, "The 
found that thee smal boys near Pitburgh 
Ina embed pole and eut outa length of wire 
{o fix w cage fora pet rooster!” 


THAT was an accident, as was the breaking 
down of one of the telephone circuits one 
night ‘when Secretary Hoover was speaking. 
lint Mr. Aylesworth told me of deliberate 
Attempts to prevent certain messages from 
fretting on the air. 

“'On the night of Senator Curtis acceptance 
speech," he said, “someone telephoned our 
Control room. The man, who took down the 

iver “heard an excited ylce exclaim 

‘the program! There's an SOS on the a. 
EAP is the only station running! Cut off at 


“The young man in charge was about to 
throw the switch, when the chiel ‘engineer 
intervened, “He quickly tuned in on other 
stations, “All were cunning. If the ruse had 
succeeded, Senator Curtis would have been cut 
‘the middle of his speech.” 

Sometimes, when a piece of news of unusual 
(erst of importance is reported, the broad: 
casting organization itself cuts in on a program. 
For example, last New Year's Day a California 
player in the East-West championship football 
fame madea sensational run—in the wrong 
rection. ‘That was unusual news. A. peo 

‘was interrupted long enough for a Briel 
iption of the freak event to be broadcast. 
Tn such a ease, the sponsor, whose time on 
the air has been curtailed, is refunded a pro 
portionate part of the sum he pad. 

“What happens in the studio when you get 
fan unexpected piece of news or have to. fo 
off the alr for an SOS?” T'asked. “Doesn't it 
throw your performers out of their stride” 

Notat all smiled Mr. Aylesworth. "They 
never know it. They keep on with their pro 
{grams just the same, Tut their microphones 
fre disconnected until the SOS or whatever the 
{interruption may be is out of the way. 


| PrmRoancastisGpewseventtrompiate 
‘outske the studio, Mr, Aylesworth told me, 
‘nemo men’ play an isiportant role” They 
setup the microphones atthe scene of action, | 
football el, ballrooms, banquet halle, | 
‘Genter or other places where special prograrns 
te brondcust, 12 New York Cy dene here 
te nearly three \dosen of thew temo" 
points rom which speeches music nd’ snter- 
ast vegulaey. Al ines 
ts ead 10 the control 
‘board of the main studio. 

‘When feature are gent out from theaters 
or concer halls, the “nemo” operator must 
Scaler fertomance offer 

jance to make notes and prepare cues for 
the acta! broadcasting, at well sto plan the 
rangement of the mictpones. As many as 
tixeen “mikes” maybe employed in a typical 
that: pp. 

Soe, beur Before “nema” orogram i 
schediled to go on the ary the cnc are 
tested to make sre everything in onder 
Fiftern minutes before the opesing accion, 
the es are again ented. Five mints blo | 
the deadline, the | 


| doing their most distasteful 
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Just A Twist Of The Wrist 


Banishes Old Style Can Openers to the Scrap Heap 


tented 


ERE isa truly revolutionary invention! — tor—simply eo wild over it And no wonter Spend 
Nowyall thedanger and wastefulness of ‘Sid'an hour, Sher spate or fal tore 


old-style ‘can openers is ended. Now, 
every home in the land ean open eans auto- 
matically the new, simple, safe, easy wi 
bby a handy little’ machine, 

‘Women universally detest 
the old-style ean opener. Yet 
practically in every home 
cans are being opened with 
it, often several times a day 
Tmaagine, then, how thank- 
fully they welcome this new 
method—the aucomatic way 


"Pranks, I realise thatthe fate about this rape 
esti au outlined brie here 


job. 
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F you like ¢o drave 
almost sure indication 
ff talent—don'tfail to make 


the most of ie. Lift yourself 
above the ordinary routine 
joby—train your ability and 
hecome 4 commercial artist 

Good designs and illustrations 
are a necessity to) modern busi 
tess and advertising. Big prices 
are paid to artists who have 
properly trained themselves. 
Many Federal Sradents are ean 
ing $1200, $4200, joo, and 
$6000 yearly—somie even more 
The Feleral Coarse is practical 


from A to Z, and gives you per~ 
‘sonal criticisms on your lessons, 


How to Test Your 
Artistic Ability 


Here ian interesting, easy way to learn if your 
talent is worth developing” Sen for our Ar 
Ability Quetonnate, prepared by socenl 
Ae tt your ual ee of Si 

tion, color, perspective, ee Youcan J this 
shout obligation sad you willbe frankly tld 
that your score x. We wil also seo you out 
hot,/YOUR FUTURE,” showing work br 
Federal Student and describing the Couse ia 
de 


Send Coupon Now for 
Complete Information 


woul Purdie 


pu FUTuRe. 


Pr 


Feeding 13,000,000 
Radio Sets 
ate 1) 


phooes 
eps ofthe U. 5. Treasiry,on tp of the Wash 
ington Monument, nthe cupola of the Capita, 
and at the lying eld in Washington, that 
‘very step of is progres could be reported 

Tn his way. chain broadcasting covers the 
reat news events whenever they an be 
Eniicpated 

A stiking example of how a national hook-up 
can cover an important eveat, allowing speak 
rin all parts of the country to participate, 
tras the opening ofthe Cascade Tunnel of the 
Great Northern Railroad, last January. Ralph 
Baad, preident of the company, spake from 
the tunnels mouth, in the Sate of Washing: 
ton. ‘Then a member of the Interstate Com 
Bre. General WW. Aterury, proses of 
D.C. General W: We Atterbury, present 
the Pennsylvania Railroad, spoke from Phil- 
Adelphia; Madame Schumann Teink sang from 
San’Pranciaco; an orchestra played in New 
ork a Herr Hover, then realy of 
“omimeree closed the program with an 
from Washington, D.C. There were twelve 
britches acrom the continent to Take up 3 
Shale program lasting one bout. 


ROADCASTING news features ut one 
paler broadcasting company itself 
ead of 
The 


advert. 
‘purpose of broadcasting,” Me. 
Aylesworth said, “is not to make money. Tt 
isto give the public such Increasingly better 
programs that people wil continue to buy and 
tee radio sets nd tubes. And that works. 0 
the advantage not only of the manufacturing 
‘companies whose money is invested: in the 
Natlonal ‘Broadcasting Company, but to all 
eho ok zationepipesent, nai the ret 
pbc aa well 
Ttve te tie wl never come whe all 
radio programs will be sponsor ier 
thers "There are certain public services that 
broadcasters must render i they are to con 
tinge ia. business Sending’ ut religious 
fervices is an example. We mae 00 change 
for broadcasting those I elieve he number sf 
Bln tea to Dr Cadman, Dr- Fond, 
re Pling, ad RablayWise fs greater than the 
total church attendance fm the United States. 


MPPHEN there are addzemes by public 
‘oficals. When the Preset’ of the 
United States peas, swe feel our duty to 
five everybody'a chance to bear him. ‘The 
Etter true for leser oficial on” special 
‘ceasions. Again, thee f the noonday”agr 
cultural bulletin service prepared by the experts 
of the U.S. Department of Agricltare Tt 
Produces no revenue for uh but it reaches & 
reat public which has signibed its interest by 
‘iting us tons of thousands of letters We 
tho broadcast without charge the lmmportant 
Sporting events, and many Linds of musical 
“We have one feature, “Cheeta a 
Se iopiattonal talk every moenig at ball 
past eight which thousands of radio Hateners 
Fryar as the mont valuable thing they hear 
‘We Know that because of the eters we got 
fore tna 900s oth When ha 
Spring sugested that perhaps pople were 
ting tired of hearing him, we got 56,000 
tters in one day begging us not to let him 


“Por these unsponsored entertainment and 
cducational programs, supplied by the bad 

company each amocate station is 
fomey-tve daar am hour. ‘They are 
ey tO we aS Cine mw ag 258) 


a 
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(Continued from pace 155) 
many ot as few of the unsponsored hours as 
they desire 


T wanted to know how many people are 
reached by chain broadcasting, 

“We can make a pretty close calculation,” 
Mr. Aylesworth answered.” “Manufacturers 
‘ell me that about 13,000,000 sets are now in 
‘use and that this year's sale of 5,000,000 or 
more, after allowing for replacements, will 
increase the number being used to more than 


15,000,000. Allowing only a fraction over three 
persons to'each set we have a possible radio 
Sudience of $0,000,000 in the United States. 


“[NTERNATIONAL bs is com- 
ing,” said Mr. Aylesworth. "Ihave just 
returned from Europe, where TI looked into 


dre equipped yet to render efletve service 
T found them all interested in our musical 
programs and in our public addrewes. Even 
tn the Continent, there {s a rapidly growing 
Atdience which understands English,” 

‘One curious thing about English radio sets, 
Mr. Aylesworth related, fs Uhat headphones 
are wae with most of them. There are few 
ibedopeakers. In the British Iles, radio fsa 
| most universally called" wireless" When it 
| i'calted "radio™ the word is pronounced with 

2 short “a as It ie were spelled "raddio.” 
During the last presidental campaign, many 
| peso made fun of Governor Smith fr speak 

[og of the “raddio"” Apparently, 
| authority for the pronunciation. 

‘Already international broadcasts are meet- 
ing with’ considerable succes Iwas. tod. 
Features from New York are tebroadeast. 
| store waves from stations KDKA, in Pitty 

bnargh Pa. and WGY, tn Schenectady, N.Y, 
| As'a result, South America is getting many 
oe Tea epee,” mid Mi. Aye 
fn ‘these experiments" said Mr. Ayles- 
vrorth, “we have learned. some surprising 
ings. For instance in the north-and-south 
isto, the aorta sem sem 10 
srork. pretty well” Exstwarl and. westward, 
Towevtr the Tesults are not 20 good. The 
Tirtsh Broadcasting Company” made’ great 
piscine up ree, Hoover's 
fistgural address but a early was 
the administration of the cath of ‘oie by 


(Chief Justice Taft. 
“ ANOTHER strange thing is thatthe power 
‘of astation sometimes doesn't seem to 

| have much to do with its range. Take our 


rincipal station, WEAF, as an lastration. It 
W'ibented on Long Island 


wrenty-two miles 
fifty Kilowatts, 
fanhattan with an 


Long I 
rk 


fewark, N. J. has only five kilo- 
wer, but reaches some parts of Ne 
York better than WEAF does. Radio eng 


neers can only partly such things. 

‘They are mysteries that wil have to be solved 

before, international radio ‘entirely 
le: 


PiAnd new developments in broadcasting?” 
asked in parting. 

"The presentation of drama over the radio 
is one thing. Experiments in that direction 
havemet wth wide approval "Great plas can 

Tearranged to carry their appeal through 
the ear alone. We are also looking forward to 
sound movies, broadcast from radio stations 
{and received in the home. I doubt whether we 
will ave successful visual 


‘echnical difficulties in the way of such trans- 
raston: But we epec, some day, to presi 
the face, and the figure of the speaker 
before the ‘though not life-size.” 


that possiblity. Though few European stations | 
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Here Are Correct Answers 
to Questions on Page 70 


4, The light sensitive material on the celluloid 
fhm consists of a mixture of gelatin and silver 
bromide, In some way not yet fully under- 
stood, the light falling on the silver bromide 
causes a molecular change in its structure 
| which cannot be detected by ordinary means 

but the ellect of which shows up in the devel 


opment of the plate. The silver bromide 


or 
Ee dete spot eal siete 
‘ther in gn avin state that 


picture with a relatively 
opesing. 2 Hat greater amount of as 
| strike the sensitive plate. With a 
| fastens, therefore, the exposures shorter, be 
‘aus the silver bromide s more rapidly alfect- 
the stronger light coming through the 


i 


3, Daguerre and Niepce made the first 
Photograph in 1839, 
4. The focal length of a lens determines the 
eluced on 
‘The shorter the focal length the 
the image on the plate if the distance 
from the object photograpbed to the lens re 
mains constant. ‘The proper focal length of a 
| lens, therefore, is such that the view embraced 
within an angle of forty-five to 
‘ill be reproduced on a plate of the 
Wish to use. This means, roughly, a lens of 
ight ad one quater ich focal Keng for 
five by seven pte or of six ich for «four 
five plate, a Ta longer focal lent 
Keto used the angle of view eabeaced by the 
camera will be smaller than forty-Sve or 
fifty degrees. 


te. 


5, tues of sporting events re wualy 
taken with cameras equipped wit a 
Sutter. Such a ster fonts of a curtain 


From top to bottom, 
the plate fa the camera. The entire plate, 
thereore, is sot exposed at exactly the same 
‘moment, and) as the image is projected on the 

fate upside down, the wheels of a racing car, 
Forinstance, are expored on the plate before 
the upper part of the body. In the meantime 
the car has moved slightly, 20 that the wheels 
fre photographed when the ear i in ove posi 
tion, andthe upper part ofthe body when i 
isin another. 


pi he no ty tr 
eee oat! 
efector tears 
ee ep 
iiceareames 

ace ee ata 
i tetie maki 
an extent that much more light is nesded. 


7. The maximum size of a sharply defined 
ealargement depends entirely on the sharpness 
of cca in th cpl cue, Ge cal 


fees, gee ee 
tthe sig of the enlargement which an 


‘8 Besides the fact that an anastigmat lens is 
faster than a cheaper lens, it gives much 
sharper definitions, (Cownmed ov tut 


Easy to Pla 
ER to Pa 
aa 


dd ee 


peta 


uns et 
pisces 


tas 


TO THE MAN WITH 
AN IDEA 
ees, 
Le eee 


IRVING L, MeCATHRAN 
PATENT LAWYER 


TRADE =MARKS | 


REGISTERED. 


hts, Patent: 
Hentbook wi win stration, r00 


E: DIETERICH 


cron 


1920 


Here Are Correct Answers 
to Questions on Page 70 


(Conte frm tage 186) 


particularly near the edges of the picture, ‘The 
Erdinary cheap rapid rectlipear lens focuses 
Sharply only at the center of the picture 
‘wheteas the anastigmat lens covers the entire 
plate with great sharpness 


9. Stereoscopic pictures are taken in a camera 
fitted with two lenses separated at the same 
distance as are the human eyes, Conseruenthy 
‘when you look at a stereoscopic picture 
through the proper lenses the view appears 
exactly as you would have seen it if you had 
‘stood in front of the eamera when the exposure 
was made, The eyes automatically super- 
impose one view over each other, s0 that near 
and far objects bear the same relation to each 
ther im the picture as in the actual scene. 


10, ‘The sped of lens, othe, rapidity with 

mic il rer ene ony en 
tar, depends Ba oy 

Kens. ite 8" stands for focus’ An 1/8 lens, 

for instance, is one in which the largest stop, 

Sr opening the laBragm, i onechth of 

th. An {/8 lens, for instance, of 


ing one 
glace An 1/63 le of he same focal 
length could use a maximum stop or diaphragm 
opening of 1.209 ches. 


A New Slant on 
House Painting 
(Contin tom mae 72 


be aint for the same reno and wil he 
top ana bottom edges of the doors.” Golng to 
Sains the floors” 

Toot know. Is thatthe thing to do?” 

“Vea if they're wood. T go over an oak 
floor twice with filer to fl the pores, and then 
piv it three costs of the beat varnish I ean pet. 
Wax I, and you'l have a oor to be proud of. 
Your fnaie walls are to be plaster, f take 
and 1 recommend fat paint, maybe stippled 

“Flat paint? Whats that?” Does all 
pint te fav?" 

B tthe kindof fat T mean,” Martin 
suede Patti sini ham 

about,” You see, when you make pat 

wrth tase ll i ees with & gen, and yout 
Can't get anything beter to use outdoors, be- 


finish-Aat. "Tha kind of pln 
{ups instead of linseed, or some other Kind of 


‘ty almost as fest, and now lacguer i used 
inert fast, and Sow cue 
mostly for furniture and small things, and 
enamel for trim and big surfaces. Lacquer is 
‘ted tloor, toy becasse i's 0 had 

"To Hobs the advice of hs painter rien was 
revelation, for where he had thought of paint 
nly forts appearance, he no 
© powerful agent of preservation 
And rust. The economy of paint jo, he sw, 
‘ras not in its first cot, but in the length of 
elt would tat, and So he counted sat 

runate in having the painting ot his new 

house in the hands of so Competent a man as 
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“Today I have an income Of $30,000 8 year 
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A” Once woke i hopetlly 10 8 
‘week ineronse in salary” Today 1 look f 
‘ward confidently to'n 8100-a-week nerens 


fe waa it that changed my whole 
the newer ia ong wonke habeas 
ran it. Yet without eT 
eh 

to think straight 

fn one thing. 


Ailiesand old’ enemies beaten —f" wns pee 
bared for anything 

1 iL ant other average men to gamble 2 99 
for tho booklet about Pylmantar, called Sek 
iui Mind Training” ending that ree 


‘The Pela Toitute. willbe ead to ond 
{atoreted 


‘may completehy alter your own 
e ERE "No oblieation. Sonny 
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Fish Kept Fresh 
1,500 Miles from Sea 


it back again. The result is a compact refri- 
igerating system controlled by a thermostat 
that automatically holds the interior of the car 
at any desired temperature, whether it 
twenty degrees for frozen fish or forty degrees, 


pease 


Ta a recent 
toas of frozen. fob 
Conn, to Fort Worth, Texas, where it arrived 
after cleven days, with the temperature of the 
Contents at fourteen degrees four degrees 
colder than when they started. After’ this 
experiment, the frozen fish frm that made the 
shipment ordered an entire fleet of the new 
refrigerator cars. 

Supplementing these rail carriers are motor 
trucks that provide winter cold for meat and 
fish. Striking in appearance, they are painted 
shiny aluminum or pare white to reflect away 
‘outside heat. One type keeps its interior cold 
With blocks of "dry" ice," an artifical snow 
‘at 100 degrees F. below zero. Lowered through 
hatches in the top for transporting ice cream, 
‘hey can maintain a temperature of six degrees 
F Fifteen degrees is cold enough for frozen fish. 
Other “trucks use mechanical refrigerating 
Plants with compressors run from the drive 


Spee 
Boas Gare teeta 
See See 


Kee" within the compartment of a. motor 
tick or motorcycle with delivery compart: 
ment, and maintains the chamber at vem 
peratures as lw as two degrecs 


DLD storage trucks such as these operate 

‘over considerable distances, as between 
Chicago and Milwaukee and between Exmare, 
Va., and New York City—the latter a run of 
fifteen hours or less Yor a fast truck. They 
carry all manner of perishable goods, from but- 
ter to froven fruit, ‘Ove unusvally large track 
tused by a Brookiyn, N.Y». firm of packers 


rts ght tons of eat chile for 
tne dager lower si 


Refrigerator cabinets for retail stores com: 
pict he chain of Tow temperature handling 
rom factory to buyer” These convenient litle 
metal boxes, which stand in the comer of a 
[Eessiy sor, are hep cold with dy ice. The 
aici Packages of products such as frozen fs 
forthe customer. Here, then, isa sort of 
resing “underground | railway that 
resh from the factory to the home. 
*Zorage yarn depots long iene 
railroad are the cold storage warehouses, the 
‘great food reservoirs whose combined chilling 
power in the United States is equivalent to the 
melting of about a million tons of ice a day. 
The average warchouse keeps almost half its 
rooms at less than 2er0, and none of them at 
fore than thirty-four’ degrees. And ‘not 
Single cake of ice will you find anywhere in the 
building. “Instead, a maze of pumps and com: 
pressors forces chiling ammonia through the 
tains the rooms at adry, searing 


iis ie Sasciaicne 
storage rooms—nuts, furs, ink, plant seeds. 
Spe Spr nl ptoee 
een eee 
pecainetes ean me ate 
ie a te Neo 
et neces eee ate 
rep obra 

a in, 
panne Seg 
guile Se bee ens 
Seton testis 
stabilized and a plentiful supply at 
Sage 
See lmmeal oot 
pi tee bye easoe seer 
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Tell you how and help you make the 
sale, Free particulars. (Copyrighted) 
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We havo boon in business 20 years. If 
invention Ur patent haw mori, nend det 
model, or write for information. 
{aelitien" References. 
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Fish Kept Fresh 1,500 Miles 
from Sea 


(Cotinned fom pac 80 


of Chemistry at Washington, D.C, has gone 
{to some pairs to answer i 
Ttiinds that, with today’s moder facilities, 
pouliry, meaty fh, butter, and eas can be 
More rom ate wo iive nts wii even 
reciabe les fa Yavor-and mich lng 
‘Mout lon in fod value oF wholeomeness 
‘As matter of fact this is far in exces of 
the actual time such articles are store. The 
tverage for mnt of the principal food products 
i'm than seman To sve afew epic 
es, eggs are ually Kepe slightly fess than 
poh bec abou te and al 
Poultry, (wo and a half months; mutton, four 
ja scan a hal 
‘alo found that «chicken is 
ater only a couple of days 


more likely 10 9 
Inthe howsewile’s eb than after fourteen 
days inthe well-ciled box of the wholesaler 
Sealer eight months inthe frcser tthe cold 


storage warehouse where the temperature is 

nut ten degrees F. Eggs six months in cold 
storage cannot be told from fresh ones; the 
{eat has been tried many times. 

“Moreover, only foods of the finest quality 
are sent to the cold storage rooms; the others, 
which do not keep as well, must be sold at 
once. Thus it may happen that “cold storage” 
ood may often be of better quality. than 
‘fresh food, despite the traditional prejudice 
against it 


FROM cold storage handling ona large sale, 
experts have learned many. facts that can 
be applied to good advantage in a housewile’s 
Icebox. Lemon and eggs, as most housewives 
know, earinot be kept in the same icebux; the 
‘88 Come out with a pronounced lemon taste 
So marked is this property that cold storage 
men do not even’ keep them in the same 
building. “The same characteristic is true of 
‘other ‘citrous fruits, though lemons are the 
worst offenders. Along with oranges and 
‘anteloupes, they should, be kept as near as 
posse to the top of the ice bor, where the alr 
Circulation is best and odors ate les likely to be 
‘arried downward to the lower shelves, Meat, 
Batter, pul, mil, sod inking wats be 

ng inthe coldest part of the box, right next 
to the ice section, ananas and butter don't 
ong well together i the household re 
igerator, and fish are a familiar source of 
trouble—though a fish carefully cleaned ard 
washed is almost odorless. Fish are seldom. 
Carried in general cold storage, as they form 
teparate branch of the business. 

"One mistake made by ineperence hows. 
keepers is the placing of a sheet of newspaper 
found the ice: cake to conserve it. True, it 


which is kept cool solely by the meine of 
ice, If wrapping must be done, it might be 
well to insulate the whole icebox against the 
Theat of outside air. "Modern ‘mechanical oe 
electrical household refrigerators are already 
{nsulated. 


Nine-Day Mail to Chile 


IT TAKES a letter nine days, now, to travel 

from New York to Chile. The new sir 
rail service, just opened, clips ten days or 
Sore frou slctmahlp ts and opens & ber 
en of ion between the 
"The long-awaited service an extension of 
the American air line that already stretched 
as far south as Mollendo, Peru. Now reach- 
ing. to Santiago, Chile, i gives impetus to an 
aevial network that i speedily linking all of 
South "America. with an airway” system as 
‘modera ae that of the United States and in 
many waye mote ambitious. 
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OF YOUR INVENTION 
YOUR FIRSTSTEP—Theinventor 
should write for our blank for 
“RECORD OF INVENTION, 
Before disclosing your invention, a 
sketch and description should ‘be 
made on our “Record of Invention 
Blank”, signed, witnessed, the 
turned to us and we will place it in 
‘our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable 
ion. This “Record of Invention” 
serve as “proof of conception” 
until the case can be filed in the 
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| First Scientific Census 


tinguishable from thousands of others ike it by 
{elbtale holes made by’ punching machines. 
‘Taese holes represent a mechankcal transla 
| ton of the information written on the censas 
| SS Thus they identify Jobn Smith, tl hs 
| occupation, age, and so on. 
| °°Ribut 100 girls transer the information 
| szom the forms fo the cards by means of hand 
| operated punching devices. But when cards 
ae being propared for certain fealty, New 
York State, forexample, the robots are brought 
into ply. Part of the punching is dane by the 
| Sutomatic gang panche, which an be adjsted 
to handle cards in any desired grouping, 2 4 
Front the penchiag mechoet be cards 
| Sree! the peng meee Ue card 
to other devices which srt them according Ay 
| Benga ein operon 
tires fom fourteen to sixteen rns for ea shit Leica 
SEtof canis. For instance, the nationality of | Par end 
the citizens of the State of New Vork fs ta be 
Stermined. ‘The New York State cards are 
| ram through the asorting machines. Fast may- 
| ing rollers carry the card ove the robots awit 
mechanical lingers. As thee Singers reach the 
Holes designating nationality, the cards d 
into various contalnere—the’German-bora 
tne, the British-born in another, and 0 on 


SUPPOSE that the Bureas wants to 
find out how many in New York 
‘are white. The cards are rerun th 


& , fworters and the machines separate 
won lew y | Various maces according to the punched ole 
EF ester ton Be | "To sre the cards according to occupations or 
profession, the cards again ae rerum and te 
Toworted, Au many as twelve dierent group 
ings can be made By one of the new machines 

Phe assorters, however, dono counting 
“That part of the jb is left for the automatic 
{abulators, which are operated. cectialy 
Ray wire brushes form electrical contacts 
thug he he ad analy | 


Por example, i the persons i 
patting are to cote the adn ae fen 
| From the sssorters and placed in the tabulators. 
| Exch them te able to count a many as ten 
dierent occupations at ove tine. As the cards 
pass throughy the wire brashes, adjusted for 
{ist particular count, each for them. Ele 
ttial/contacts are made atthe bole, and the 
recording device, sla tha of a aig 
‘machines registers the number. At the end 
the run’a Button is pushed and the total it 
printed on a slip of paper=-not only the total 
EE pert ince occupation, but the totals 
fori of the occupations at the ase tine. | 


| PRIMARILY the census was started to learn 
| © the population of the country. In 1790 
federal marshals were assigned the task. They 
trere allowed thirteen, menthe for the en 
TReration tnd feturmed total population of 
EB 314 “Snc then the pt of the wold 
‘Peete na | ive been developing methods for speedy ent- 
Fa, Content | eration of their people is 
Some countries, however, have been back- 
vant, Only two years ago, Turkey decked to 
Take its ft Census.” Modern methods were 
Gicarded. “The Turks imprisoned the entre 
population in ther houses on the day of the 
Fensus; no one was permitted on the streets 
facept armed goards'and census takers; bush 
fess and industry came to halt; no trains or | 
Street cars were run. In Constantinople it 
tras not until the count was complete at 10:15 
Fr. that the people were released from their 


‘atc of shoot 14 00 persons a ear oF one 
etwn every tents seconds. "The major 
Fertof the acres ome op of the exces 


tee rs ae ee 


Ocromen, 1929 


First Scientific Census 
Guia ed saan 


‘other part results from the increase in immi 
igration over emigration, which adds 240,000 
persons every year 
Taube sant conservative estimates place the 
930 population at twice what it wat in 189, 
ey aby years ego enc ety thers to grat 
at was at the time of the first census. 

History records no other instance of a popu- 
lation increasing s0 rapidly. Moreover, there 
‘has been no other nation in which the increase 
in population has been accompanied by such 
Improvement inthe welling’ of the pea 

In commenting on this state of alfairs, Wilk 
liam M. Steuart, director of the Bureau of the 
Census, said: 


T believe that this ad- 
‘due in no small degree to 
the definite knowledge we have of our produc- 
ton, our resources, our facilities for transporta- 
on, and gr population as expresed fs the 
census stati 


[N,17%, the 4.000000 perions who lived in 
hated State ote "terory ot 
square miles, or 4$ persons for every 
nal. ‘The present continental area is 2,978,000, 
Suare miley, and ft fs estimated the average 
Population per gure mien 90 wl be more 
i oy ea thd prt ince 
in 1198) only ax etien inthe Ualted States 
had ab many a4 8,000 inhabitants. The pops 
Inton of tte cities formed ite more than 
three percent ofthe total population of the 
County. In 1920, there wore'924 such cites 
And thelr population was forty-four percent of 
the total, "Tacuding the population of smaller 
itis down to those with 2,300 inhabitants, 
the orban population of the United States in 
1920 formed lightly more than ove half of the 
{otal, and the rural Tesn than one hal, while 
the strictly atm’ population ‘was less than 
thirty percent. 

Teappears, therefore, that this is becoming 
nore ahd more xan ot tis. Hat thee 
fre certain strong factors operat 4" 
this tendency. One of the most potent the 
‘automobile, Which caries the city worker to 
a home in the suburbs. 


HEN the United States started the fist 
ess, only the names of heads of faraies 
andthe nine of pero in each fal wee 
feconded. For example, aged and. yellows 
Took at the Census urea show the family 
af John Hanes comping two wie 


fens, Rol 
fervanty and a boy of fouicen named Pulp 
intel “tach india was asked to give 
the value of his teal and personal proper 

Lica returned $12.00 or hi Fpeteonal 


sty and $5,000 for his real estate. 
"When the system o 
was adopted in 1830, a number of new class 


feations were added, including literacy, 
Shoo! attendance, occipations ag, am pace 
Sr birh in B90 the question of aay of 
parents was added. 

Tr later censuses the foreign born have been 
claasifed according to country of birth, year 
of immigration to the United Staten whether 
‘aturalizel orale, and thelr ability to speak 


ions, religion, occupation, and the lke. They 
ive a microscopic view revealing price 

[es Elaraton which eventos wil beocbe 

most of the citisens of the United States. 
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HIE big moment has arrived! Our hero 

has spent hee minutes 0 day stadt 
“Pleagant Paragraphs for Prospective 
Pilots"-—and now Prof. Postman i hand- 
ingg him his diploma, "Ah, the thril of it— 
the heavenly oles of this graduation day? 
Bur it won't be long now. Instead of a 

oat Yraduate there's apt to be a post 
niortem if he ever gets his hands on’ the 
controls.» « 
This quaint ‘Tittle scene, frankly, is just 
bout what some folle think of a corre. 
Spondence course in Flying. And J’ don't 
fame them 

Iam NOT Teaching 
“Flying-by-Mail”’ 

Nowhere in my advertising or literature, 
do T dim to turn out fiers” My home: 
Study" Course ‘gives Aviation’s  grownd- 
toork to sincere men who cannot leave job oF 
home to get class-room instruction. 
Tnidustey ‘needs. men who bnew 
‘equipment and the rendering of service are 
Too ‘valuable for guesswork oF amateur 
{inering. 
My textbooks cover. the theory. of fight, 
Bie consiracion, rigging, repairs, motors 
fgement’essential knowledge that. very 
mun in Aviation, whether on the ground or 
in the air, must have to handle his job 
intelligently. 


A Free Book for YOU 
“Wings of Opportunity" is a book which 
tells about the opportinities that exist in 
Aviation and how 1 am helping ambitions, 
‘ie-minded men to make the most of them 
Ht you are eighteen ears faze or olde, it 
will give me pleasure to send you a copy 
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WALTER HINTON, Pres. 
1115Conmecticut Ave. Washington, D.C. 
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The Zeppelin Grows Up 
(Coton rom pe 2) 


‘of Zeppelin’s commercial ships for military 
service. Several military ins were 
already in use by the German army and 
navy, and more were ordered. Not everyone 
Knows that during the four years of fighting, 
the four great Zeppelin plants then in operation 
built eighty-eight of the air leviathans. More 
than 1,000 men labored at one factory, at 
Staaken, Germany, to turn out the giant night 
bombers that raided London and Paris in 1917 
and 1918, Tut casualties were heavy among 
‘them, and some of the lessons learned in the 
war played an important part inthe improve 
tment of modern airships. 


OVE sey four German Zeppelin, returning 
from 4 military mission, were caught in & 
storm at 18,000 feet altitude and swept over 


{ions, bad faded fo the rare 
tudes." Out ofthis experience came the present 
Highalttude airhip motor, over-dimensioned 
and with surplus compression, which devel 
maximum power at about 10000 feet. 
One of Count Zeppeiin’s inventions during 
the war was the Zeppelin observation cata 
sort “of, wpride down pericope. While the 
Sirnhip lay hidden from the enemy above a 
thank of clouds, an observer in a tiny inclosed 
far would be lowered to the end of a cable 


fivecighths of a mile Jong. Just below the | 


Clouds, he could direct the eperation ofthe 
thip and even sgl or bob reese by tae 
Phove—praying meanwbile, no doubly. that 
the bomb would not it him. 

‘While te Zeppelin plants were turning out 
snileary aiper the Inventor towed ne 3s 
Gaperiment wih a new type of  duralumin 
Airigible designed expecially for aerial photog 
raphy. He was succesful, and constriction 
‘la number ofthese machines was interrupted 
only by the Armistice 

Tn the four years of the war the speed of 
Zeppeline had increased from forty-seven 10 

° ies an bour, "To carry useful 

their hydrogen capa 
tity had beea raise fora 708,008 to tore than 
12000,000"cubie feet. Commercial ships were 
bil after the war embodying these improves 
rents. ‘The Zeppelin was growing Up. 


ea lt 
Ca ieitaieaeestice 
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sian to 
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through a 
‘antenna. It was not until she was west of 
Khartum that she listened in and picked w 
Headquarters’ frantic message not tp lan 
‘The 1-59 turned without stopping and, fying 
high over Asia Minor and the Black Sea, reached 
Jambo! after having traveled, in four days, 
4,228 miles non-stop. It was a world’s record 
for any kind of aircraft, and at that the L-59 
had enough fuel left inher tanks for two or 
three days more in the ae 

‘Two Years later, the British airship R34— 
said to have been patterned after a German 
Zeppelin captured in the war—fulfilled Count 
‘Zeppelin's ‘vision of trans-ocean airships by 
‘making the fist round trip across the Atlantic. 

Tn 1924 the Les Angeles, America’s share of 
German reparations, 
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The Zeppelin Grows Up 
(Cetin ee 2 


crossed the Atlantic from Friedrichshafen 
fand landed at Lakehurst, N. J., with enough 
Tucl in her tanks to proceed to Chicago. This 
ship marked the permanent departure in hull 
shape from the Older ‘lead pencil” design, 
pointed at both ends, to a shape more Uke 
hat of an egg. ‘The result was greater strength 

"The Las aAngees, then, was the last of the 
Zeppelins. Its 125) predecessors all had been 
destroyed —some by fire, some by storm, some 
by hostile incendiary ballets. Yet out of this 
hheap of broken hopes was to rise the newest 
and in many ways the best of them al. 

The Graf Zeppelin, named appropriately for 
Count Zeppelin, was’ the embodiment of every 
lesson learned’ in. building its predecessors 
‘When it reached Lakehurst from Priedrichs- 

fen, Germany, this year, it had fuel enough 
Het for at leas ihirty hours move af tying Ie 
at town 5/000 mes in ninety-three ours 
carrying sixty-one persons and tons of mai 
fand express, One of its outstanding features 
was the method of maintaining constant 
‘weight, Its “blau gas" fuel, used instead of 
fling weighed about the same as alr and 
rice didnot lighten the ship when it burned. 
By way of contrast, the Lar Amgeles weighed 
twenty-two tons less when it arrived here than 
fat the start, requiring the valving off of valua- 
bie lifting gas to keep it down to normal level 


WHAT is the Zeppetin’s future? A int is 


to be found in the great new rigid ait- 
ships under ‘construction. here and abroad, 
‘The British R-1o0 and K-ror, are intended 


Built for theme ‘They use hydrogen iting gus, 
of which each carries $000,000 cable feet- 
‘The two. giant drigles for the. United 
States Navy ‘will incorporate perhaps more 
tual! npeovements than any'af the pred- 
ceswors, Each will have three backivnes, 
triangular Keel running from one end to the 
ther in the upper ball ofthe envelope. ‘The. 
wi ong, with racing ings 
long the ship's Length, that they’ wl require 
ho te oft ya ontroction 
that permite all parts of the sip to bei 
‘ling Bight. Voside the keels wil be long 
corridors," promenade decks, and. sleeping 
‘uarters 


Weiler have Hen compart nae 
the hull, avoiding wind restance. ‘The only 
Bi be conte fehece, propery und their 
Pber wil be delivered through solid shafts 
propery a mel dey ca beat froet 


and rae the alt without wate ag 

‘Space for five or more airplanes witha the 
ulate gov feo the wo new 
Navy ships. The planes maybe launched 
from the ‘mother dlrigble and return to it 
while {ts in fight. Each of the ships, though 

uy larger than the new British digi 
wil have about the same iting power’ The 
Helium gas to be used im the American ships 
tas sifting power slightly below that of hy 
drogen, Its greater safety fs capected to com 
pensate for the. diference 

Tittle does the $2,000,000 hangar at Akron 
where America's newest alnsipe are taking 
Tispe resemble the shed on Lake Constance 
there Count. Zeppelin, constructed is fist 
Ginhip. ‘The modern dock is 1173 feet long 
And is unobstructed floor space covers eight 
fd a hall acreg "A ship of 10000000 cubic 
{eet could be butt in i.” Perhagy some day it 
wr be. For the Zepplin bas indeed grown up. 


to vertical. Thus they can lower | 


Win 100 


‘This Offer Is Open to Every Reader of This Announcement 
Tt makes no difference who you are or where you live we want you to send 
‘us a mame for our toothpaste. Whoever srads the most suitable namie wil 
‘win—nothing more is necessary to gain this cash prize of $1000.00, 


Nothing to Buy — Nothing to Sell 
‘You can we a coined word ora word made by combining two o more words, 
such as “Snow-White™” “Gun Strength” cle, or anyother ante you 
aire ly cope epee ey 
for a ‘hate will receive $1000 cash prise, or if prompt, #1100 in 


ANY NAME MAY WIN 


s] Promptness 

‘To get quick action T am going to pay the 

winner an extra 8100 for or 
00 ta aloo nnd your sugpeation AE 


| ant otmeney ONCE! 
iy? Rees 
y “uksitte: | CONTEST RULES 
eb ting ce te dot wa the 1000 Reva ths i raya ltr, 
| aStume' ear ia mind thir dental cram Each contestant may send only one name 
marvelous for teeth and, Tt is desi oo X! beating od 
Pgh wih, ently tin tet ‘ames mubmitted by that person to be thrown 
leas saving and peste nth eed pes 
health. The thing necessary to win is to. Contest closes November 90, 1920, Duplie 
| pend tha moan ou chtces'na TLS Sewtet nel cote pious wl be gives a cas of Uae, 
cue" Torwin the procptoes prise of #100 extra, 


MR. HL. E, RAY, Contest Managers 
1M McCune Mig, Des Moines, Horne 


is $8500 cash. By participating in our dis- | Soydonel wit te ecupn em epee Sor a 
tribution plan the winner of the $1100 cash | eagmien for aman: sa 
Sei i an diane $00, ling 6 Date this anowuncemeat was rad 


Date my suggestion is male, 
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given the same opportunity to win the $3300 | Nam 

cr one of the other cash prises. Get busy with 

{Your suggestion at once—do not delay! Neg- J Miwa 
lect may cost you thousands of dollars io a 


HAMS. Se Revananasra 


NVENTORS your ibe 

YOUR IDEAS 

Write for our Guide Book, “HOW TO GET YOUR PATENT,” 
and Evidence of Invention Blank, sent Free. Tells our terms, 
methods, ete. Send model or sketch and description of your invention 
for INSPECTION and INSTRUCTIONS FREE. 

‘Terms Reasonable. Best References, 
—--~-——--~~----WRITE TODAY—--. 
1 RANDOLPH & COMPANY, Patent Attorneys 
! Dept. 130 Washington, D. C. 
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Everyday Wonders in 
Colloid Chemistry 
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self pressed into one of the small, many-cor 


TWO YEARS Iie a ee 


fon an ultramicmscopie scale, when a cup of 
jelly turns hard 
Ta the beginning the warm, liquid solution is 


‘colloidal one. Its particles are tiny globules of 
tte jelly substance mixed with the elements of 
water. “As such a jelly misture is warmed the 
lobules shrink.” What happens, in fact 

that they sweat out some of their co 

water into the surrounding solution 
mixture grows colder instead of warmer the 
lobules “swell by absorbing water. The 
{stant that they swell enough to touch one 


fanother ‘the jelly stiffens. When they are 
‘swollen enough to press tightly’ against each 
‘other the jelly is fully hard. 


HIS happens in any kind of jelly, gelatin, | Wrieefer Betals Om 

agar-agar seaweed, or anything ele. There GENEROUS aeRER 
is a material called pectin—plentiful in apples, 
in ‘the inner rind af grapelruit, and in ome 
ther natural materials’ which {especialy 
food at forming these stiflening Internal 
Srructures. ‘That is why housewives often mix 
ale juice th ther frat Juices to mae 
UE jellies. The pectin in the apple juice does 
the stiffening the other juices supply the Naver. 


‘Glue acts in much the same way’ most kinds 
of glue, indeed, are merely varictcs of gelatin 
‘To'make any two surfaces stick together, ii 

Ag a a Fes pin 

first lesson to the last you are care~ ‘of them absolutely fat or to fil up the | age ‘evaine ot batwrdsy aicrooot 


fully examined and coached. 


| USE SPARE TIMEOMLY fh Ste so noc dn ths because they are never 


Most people idle away fifty hours a ff fat 
‘week. “Probably you do. Use only The, suiace of this very page of paper, for 
trea rough tase of twisted Sbers, ike fallen | SS" ant, 
See unk ater & microspore fire, It | “pres wating fer You 
‘one sheet of paper is pressed against another, 

nothing happens, because the surfaces do not 
really touch. The only contacts are between a 
few of the higher-iying fibers, as though two 
landscapes were laid together, touching only 


AN ASTONISHING INVENTION 


by their mountain tops een eh dn 
HE duty of glue is to Sill up these iregular- | | Gat Detaile—Spectal Ofte 


ties between the surfaces 50 that real c 
tact is obtained. Then the natural tenden 
most substances to adhere t9 each other comes 
into play. One surface sticks to the layer of 
sue, the glue sticks to the other surface. In. 
Tervening.roughnesses are filled up by the 

| stratum of colloidal glue, the tiny globules of 
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SAVARietos Stet rans torn 


Colloids differ among themselves in their 
| abilities to stick to 
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rs on the Road... 


HE VERDICT —"Car owners are sentenced 
to pay the cost in lost power, low gasoline 


ind a general dissatisfaction with their 


cars’ performance until they put on a Packard 
Lac-kard Ignition Cable, which can be secured 
from any reputable garage, service station, or 


repair shop.” 


Every time a spark in your cylinders is weak- 


ened, delayed, or missed en 
oss in engine power. That is 


wires are so important. Install a Packard 
Lackard Ignition Cable Set and feel the differ 
ence in power. Be sure you get genuine 
Packard in the purple and yellow package. 


For all cars $2.00 to $4. 


ly, there is 2 
why spark plug 


75 


*If it isn't Packard 
sit isn't Lacckard.” 


Oi, Ter nce 


iny . Haren. Ohio. 


LARGEST EXCLUSIVE MANUFACTURERS OF AUTOMOTIVE CABLE IN THE WORLD 
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Everyday Wonders in 
Colloid Chemistry 


(Continued from ba 


example is the action of soap in removing dirt. 
Soap makes a colloidal solution whenever itis 
ted ith water, the dancing perce of 
Soap suds can iy seen under an ultra- 
microscope. These colloidal soap particles are 
great stickers, especially to the human skin. 
| So°Sasious are they to sick, in fact, that & 

tiny film of soap creeps underneath particles 
of dirt on the skin and literally pries them 
Joose so that the water can wash them away-— 
aan example of a great group of forces and nc- 
tions included under such technical terms as 
‘advorption, srface tension, and interfacial 


TS S.V29G, « ir thing happens. The 
‘ot only helps the water to penetrate 
the balms and soften them, but 2 good shaving 
Soxp formas thin, slippery film ove the skin, 
{hat the rasor slips ton smoothly and pine 
les, without pulling too much onthe baits 
cor caching the skin end making » cut, Oils ot 
sraxes used to polit furniture and oor act 
In'much the sume way. ‘The colo particles 
‘i up rough placen between the fibers of the 
ood so thatthe surface looks shiny and, what 
IS'more important practically, the door offers 
{ewer micronnpic catching places for parties 
of dust 


rouges, and oth 
These make adherent layers on the 

tomer in place. "The 
layers are among the 
nown to science. Ancient Egyp- 


cosmetics 
skin, to keep color or 
forces that hold such, 


wedges to aplt great 
Ghelske, The cilloal wax whieh boda ia 
place there color on the lps of» modern pi 
Eee wih as telly Syenlng of et 
Son 00 pounds of pressure to the square che 
‘Taat woh rouge Can cver'be got oat a, 
Accidentally or intentionally, due to the fact 
that whatever wipes ie away removes Ie bt hy 
Betee that the’ coormous sticking preaare 
trhich the colloidal particles exert overoome 
Tite at «toe 


IESE enormous forces are of importance 
‘even to life itself, Sap rises to the topa of 
tall tees by virtue of colloidal fores, Animal 
muscles contract in ways apparently not di 
Similar. Digestion, nerve action, secretion, 
fad the majority of other activities of the 
human body are felated intimately to these 
| colloid phenomena. Living matter itself, the 
fnysterious jelly-like substance. called proto- 
plasm, which is found in every living cell and 
'rhich possesses, biologists believe, the essential 
ret fife, calli” Under the ule 
Imicroscope each living, protoplasmic. ce 
Sen to contain the familar dancing particles 
Tike those in colloidal gold or tobacco smoke oF 
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Eveready Layerbilt Construction 
Diagram iastrating the simplicity of the Everendy Layerbile construe 
fiom: Only two Broad metal bands and only few soldered connnetions, 
1No'waste spaces. It all battery. Layerbilt conserection is oxcluiow 
‘eeready features Only Reeready maher Layorbilt Betertat, 


HERE IS « 


THE DIFFERENCE 


» IN “BY” BATTERIES ° 


Here are the facts about This W the LARGE SIZE Enrendy ‘The flat construction packs 
“B” batteries assembled of more active materials in the 
separate, individual cells: hattery case and 60 you get 
29 delicate, fine wires are longer life. 
necessary to make connec- Now you can see why Ever 
tions within the battery; eady Layerbilts last 60 long, 
60 solderings are required, are so convenient, le, 
making in all 89 places where economical. They are the 
trouble can come. hest of all Evereadys, the 

These things are true of most popular of all. It will 

-any such battery, whether the well repay you to insist on 
ls are cylindrical, square, these superior batteries. Look 
hexagonal or any other shape. for the name “Layerbilt” on 

Here are the facts about the label. 

Eveready Layerbilts: NATIONAL CARBON Co., Ine. 
Only two broad connecting New York San Francisca 
Rredd ais Mewes, seek 26 nite tchide [ES ecrperencn 
perc ag i daa NOCH, Fon ofthe Rocher P.M, se 
All other connections are 
,made automatically, for the 
flat cells are not independent 
but interdependent; 


NEW EVEREADY RADIO RECEIVERS, A.C. 
AND BATTERY OPERATED, NOW ON SALE 


SNAPSHOTS 
dont grow up 


When your Boy becomes a Man 
and your Girl becomes a Woman 


you U wish jor more reminders of 
their childhood days 
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“ATER on, when they step out for them 
selves, snapshots of thelr early years 

will become your most precious powes 
‘Today you are looking ahead. ‘Tomor- 
row you'll want to look back, to see them 
they are now, as they never will be 


‘This isthe time when your Kodak can 
be of greatest help, the time to tke more 
snapshots than you have ever taken before. 


Children Teday—Adults 
Tomorrow 

‘They change so quickly. You can almost 
see them getting taller, broader, more ma- 
ture, Pethaps now you're tucking them 
into bed, buttoning up their clothes, cut- 
ting up their meat in little pieces, and 
keepiig them away fom open windows. 
Bat in only a few years more they'll be 
telling you what to do and looking the part. 

When your Boy becomes a Man and 
‘your Girl becomes « Woman you'll wish 
{or more reminders of their childhood day's. 
Don't leave this wonderful period to sae 
fickleness :f memory. Keep your Kodak 
next to your hat and cost. Then you 


Won't miss any picture chances because 
‘You meant to bring it with you bot forgot. 


Don’t Wait for 
Sunshine 


Then, 100, snapshots are fun to take, That 
is another reason for the ex:raordinary 
popularity of Kodaks. ‘They are“on sale 
everywhere aut prices that do their bit 
toward bringing down the high cost of 
living. ‘The Brownie, 2 genuine Eastman 
era, sells for as little as $2, and 
Kodaks as low as $5. 

What's more, your dealer can show you 
Eassman cameras that actually increase your 
picture-taking opportunites. ‘These are the 
‘Modern Kodaks. Many have lenses so fast 
that you don’r have to wait for sunshine. 
Everyone can take good pictures indoors, 
outdoors, on cloudy days and brilliant 
‘ones, with these marvelous new Kodaks. 
Ask to see them, 


KODAK 


‘And when you've obtained your Kodak 
you can rely on Kodak Film to record 
Your subjects the way you see them in the 
finder, Kodak Film has speed and wide 
latitude, both of which minimize the da 
ger of under- and over-expowure, It gets 
she picture, Then the developing and 
printing of your films will be quickly and 
filly handled by any of the thousands 
of expert photo finishers whose stations 
are located throughout the country. You'll 
find one not far from your home, 


Thos not a single real excuse has been 
Jeft you! Remember that your children 
grow up, but snapshots remain the same 
as long as you live, 


EASTMAN KODAK CO., Dept. 248 
Rochester, N.Y. 


Plene send me, FREE and without abiatien, 
the booklet telling’ me about the Modern Kodak, 


Waar MAKES Gay 


wr 


The boy takes his birthday watch apart to see what makes it tick. 


wD f 
: IT TICK 
na 


eS 
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The boy grown older listens to the tick of uranium electrons discharged into 


. space—he actually hears the atoms of the metal disintegrate. 


"THE pitt is the same —the spine 
of pure science. For thirty y 

General Electric has encouraged this 
spirit—this keen play of scientists 
just beyond the border of the known. 


Both for you and for General 
Electric this policy has proved to be 
a profitable investment. For example, 
the present G-E Mazpa lamp. Years 
of purely scientific investigation pre- 
ceded this invention, which saves the 
American people about a. billion 
dollars a year in lighting bills. 


General Electric research has made 
many such practical contributions to 
the comfort, health, and prosperity 
of us all, yet most of them owe their 
origin to the purely scientific curiosity 
which is the real dynamo of General 
Electric accomplishment. As a 
sult, the G-E monogram is your assur- 
ance of electrical correctness and 


| dependability, whether it appears on 


JOLY US IN THE GENERAL ELEeTRIC 
HOUR, BROADCAST EVERY SATURDAY 
AT B PiMly EST. ON A KATION-WIDE 


the motor that runs your sewing 
machine or on those that drive great 
liners out to sea. 


| GENERAL ELECTRIC 


ICN IRAE PRON 


MADE 8 THE MAKERS RADIOLA 


